





























THE FIRST DEAERATOR, 
DEVELOPED AND BUILT 
BY ELLIOTT IN 1918 
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HOW ELLIOTT BUILDS 
DEAERATING HEATERS 


All the work is done: right ‘in the 
Elliott shops. Rolling of shells, welding 
and fabricating of parts is all handled 
by Elliott personnel. It's actually cus- 
tom tailoring-in metal, for every unit is 
Le ‘job. 


Rolling a fair-sized shell. 


After much research and experimentation in the 
virgin field of processing feedwater for the removal of 
oxygen, Elliott engineers in 1918 developed, built and 
sold the first practical commercial deaerating unit. 
By 1924 the supreme value of the achievement was 
recognized in the award to W. S. Elliott of the Edward 
Longstreth medal by the Franklin Institute, Philadel- 
phia . . . With this commanding lead, backed by 
valuable pioneering experience, Elliott engineers have 
continued to set the pace in deaeration development. 


ASME-approved automatic weld- 
ing is used wherever possible. 


ELLIOTT 
= | 


DEAERATOR AND HEATER DEPARTMENT 


POWER ENGINEERING 
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has come a long way! 


THE ELLIOTT 
DEAERATING HEATER 
OF TODAY 









The modern Elliott deaerating heater combines the 
three stages of the deaerating process—heating, 
deaerating and venting—within a single shell, thus 
eliminating headroom problems and simplifying con- 
struction. The tubular vent condenser is replaced by a 
spray pipe and vent hood, both of stainless steel, 
which perform the functions of the clumsy, outmoded 
vent condenser with no maintenance other than oc- 
casional inspection. Here in itself is a major saving. 





The entire heating section, and in fact all parts in 
contact with corrosive water, are of stainless steel. 
Trays, too, are of stainless steel—not only corrosion- 
free, but far lighter in weight—another factor for 
lower maintenance. 





The picture at right shows the tray-type unit. The 
Elliott spray-type unit, developed largely for marine 
use, is also available. 

For full details on Elliott deaerating heaters contact 
your local Elliott representative or write Elliott Com- 
pany,. Jeannette, Pa. 

















Tack-welding a baffle-plate Stainless steel trays are no bur- 
in place before final welding. den at all in manual handling 
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THE most carefully calculated installation of steam- 
heated processing equipment will fail to deliver full 
output if the steam traps do not have adequate conden- 
sate and air handling capacity. When this happens an 
important part of the capital investment in plant and 
equipment is W asted. 


After you have figured the amount of steam that will 
be condensed, you need data on: 


Condensate Capacity—not theoretical, not estimated, 
not cold water, but actual test findings with traps dis- 
charging condensate at steam temperature. 


Trap Capacity Safety Factors, or ratio between 
continuous discharge capacity and actual amount of 
condensate to be handled. These may run from a low 
of 2 to 1 or as high as 8 to 1. Armstrong data tells you 
just what safety factor to use to obtain adequate air 
venting capacity and maximum heat transfer. 


Armstrong trap data helps you get traps “big 
enough” for the job, but not too big; assures you maxi- 
mum operating efficiency; eliminates corrections after 
installation. For traps and trapping assistance call your 
local Armstrong Representative, or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street, Three Rivers, Michigan 


ARMSTRONG STEAM TRA 
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Industrial spider web— Work- 
man applying firishing touches 
to maze of steel boiler tubes 


Joppa— Big Plant, Fast, Fo: More AEC Pee eee 
Control of Fluid-Driven Fans 
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$280,000,000 Power Project 
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How Axial Thrust Is Balanced in Your Centrifugal BF Pump. . 


Simple Figuring for Minor Feed Heating Cycle Changes..... 
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The only magazine devoted exclusively 


to the job interests of power engineers 
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MATHIESON CHEMICAL CORPORATION’S new 
plant at Doe Run, Kentucky, engineered and 
constructed by BADGER Process Division, Stone & 
Webster Engineering Corporation. 
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...and using the 


LONG LINE OF VALVES 


OIC builds valves for every purpose—cast and forged 
steel, iron and bronze—and every valve is precision- 
engineered and precision-made to give longer, trouble- 
free service at no extra cost to you. OIC offers preciston- 
application help in selecting valves best suited to each job. 


eo)! 3 


FOUNDED 1883 


VALVES 


FORGED AND CAST STEEL * IRON * BRONZE 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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ENGINEERS’ PREVIEW 


Charles W. Ham 
Mechanical 


ANNOUNCEMENT that 


mond will be head of the 


Engineering Department for Walter Kidde 


Nuclear Laboratories has been made 
Mr. Hammond 


will be responsible for mechanical design 


In his new capacity 
and engineering work performed by Wal 
ter Kidde Nuclear Laboratories, an organ 
ization which engages in research, devel 
opment and engineering tor the design of 
nuclear power plants and the application 
of nuclear technology to industrial 
problems 
* * * 

A NEW CONDENSED Course in Business 
Practice and Management, designed espe 
cially for engineers and other specialized 
executives who find themselves in need of 
broader training in general business ad 
ministration, has been announced by the 
International Correspondence Schools of 
Scranton, Penn 
ling to John ¢ 
at.5. C. &., 


the 


Accor Villaume, acti 


dean of the faculty the 20 les 


sons which comprise course are 
chosen to give the engineer, technician 
or professional man a good understand 
ing of principles, practices and manage 
ment 

The course includes lessons on the Eco 
Forms of Business 
Othice 
Commercial Law; Financing of Business 
Internal 


nomics of Business 


Organization, and Management; 


Accounting for Executives and 


Auditing; Personnel Organization, Or 
ganized Training and Collective Bargair 
ing; Report Writing; and concludes with 
1 section of Marketing, consisting of les 
Analysis, Advertising Let 


sons on Sales 


and 


ters, and Advertising Research 
Testing 

Average study time required for com 
pletion of the course is estimated at 35 
Dean Villaume 


says, both to individual students and to 


} 


hours. It is available, 


employers who wish to provide specific 
training for key personnel 
* oe * 

\ FELLOWSHIP FUND to help promising 
young engineers and scientists of the 
Westinghouse Electric Corporation con 
tinue their studies at a graduate level has 


been established in honor of the late 


Leon R 


and Westinghouse engineering executive 


Ludwig, outstanding inventor 


Announcement of the educational trust 
was made by A. C. Monteith, Westing 


house vice-president in charge of engi 
neering, who also is a member of the Fel 
lowship Committee which will adminis 
ter the Fund 

Mr. Ludwig joined the Westinghouse 
graduate student training course follow 
ing his graduation in 1925 and rose rap 
idly through the Company's engineering 
ranks. He was the first manager of that 


major Westinghouse plant. He was trans 
ferred from Buffalo to Company head 
1950 as staff 


quarters in Pittsburgh in 


assistant to the vice president in charge 


of industrial products 

To be eligible for a Fellowship, a candi 
date must have shown marked ability in 
engineering or scientific fields and must 
be a Westinghouse employee of at least 
service 

. * * 

Freperick S$ 


two vears 


Mat 


LETTE, assistant director of research in 


APPOINTMENT OF 


charge of air-pollution control activities, 
American Steel and Wire Division, United 
States Steel Company, as full-time execu 
tive secretary of the committee on air 
pollution controls of the American So 
ciety of Mechanical Engineers, has been 
Purcell, general super 
Duquesne 


announced by T I 
intendent, stations, 
Light Co., 
committee. Mr 
to co-ordinate and expedite the commit 


power 
Pittsburgh, chairman of the 
Mallette’s duties will be 


tee’s program of co-operation and collab 
ration with other organizations 
1949 with 


the approval of the Engineers Joint Coun 


The committee, formed in 


cil, is composed of 24 representatives of 
many organizations having a substantial 
interest in this field. Its chief objectives 
are to initiate and co-ordinate research 
concerning the health, comfort, nuisance 
engineering, and economic aspects of air 

pollution; to collaborate in the formula 

tion and publication of standards of 


appropriate nature; and to encourage and 
assist in the preparation, presentation, 
and publication of papers on the many 


phases of atmospheric pollution 
* * * 

Anprew W. Kramer, Editor of Power 
appointed a 
the Atomic 
Energy Commission Commit 
tee on Technological Information. This 
we regard as a great honor to Mr. Kramer, 
and 
as a Mr 
Kramer's standing in the field of engi 
the 


ENGINEERING, has been 


member of United States 


Advisory 


as well as to Power ENGINEERING, 
well-deserved recognition of 


neering interpretation of whole 
atomic energy picture 

This Committee on Technological In 
formation is a permanent committee su 


perseding a former ad hoc committee 
that was established in 1949 to assist the 
Commission in making available un 
technical in 
formation the 
atomic energy facilities that might be 
useful to American industry. This Com 


recommendations 


classified and declassified 


developed in nation's 


mittee’s findings and 
have aided the Commission so much that 
it is now being made a permanent com 
the same time it has heen 
the addition of several 


mittee. At 
augmented by 


members and in view of the importance 
of the field Power ENGINEERING repre 
sents, were made to 
include Kramer in the Committee. Ofh 
Committee 


recommendations 
cial invitation to join the 
came from M. W. Boyer, General Man 
ager of the Atomic Energy Commission 
remembered that Kramer 
technical 


Ic will be 


was one of several magazine 
editors who were members of the press 
group observing the tests of the atomic 
bomb at Bikini in 1946. All the other 
members of the press represented news 


papers or general Magazines 


Andrew W. Kramer, Editor, POWER ENGINEER- 
ING, shortly after his return from Bikini in 1946, 
shown here preparing one of his famous articles on 
the engineering and peaceful uses of atomic energy 


In a series of dramatic dispatches, pul 
Power ENGINEERING monthly 
tests, Kramer interpreted for 


lished in 
during the 
engineers the outstanding scientific and 
technical facts of this great development 
Following that, he produced articles ex 
plaining the various technical and engi 
neering phases of the atomic energy de 
velopment as they became available 
emphasizing particularly the phases most 
important in the development of power 
and interpreting them in a way engineers 
can understand. Publication of these at 


ticles in Power ENGINEERING, through 
1946 and 1947 and their continuation in 
a separate magazine, {tomics, tor a 
year or so after that, attracted wide at 
tention in the field. Combined with this 
Kramer 


tures to non-technical groups on the sub 


gave Many interpretative lec 
ject of atomic energy and is still being 
called upon to give such lectures 

All these activities, in a field that is 
fast approaching practical reality in the 
development of atomic energy 
plants, have led up to this latest ap 


pointment 


pe wer 








ALUMINUM AMERICA 


ALCOA 
mn ofa 


COMPANY OF 
will undertake the construc 
400-million-dollar aluminum 

Alaska as soon as 
the necessary land can be purchased and 
T his 


initially 


smelting project in 


government approvals obtained 
ALCOA-Alaska 
producing 200,000 tons of 


project would 
c capable Oo 
iluminum annually 

The 


electric power developments necessary to 


Alaskan smelting facilities and 


them would be situated in the 


Valley 


operate 


Taiya district, near Skagway, 
Alaska. Financing of the project would be 
lone entirely with private capital 

Approximately ten kilowatt hours of 
electricity are consumed in the produc 
tion of a single pound of aluminum 

Hydroelectric power for the proposed 
Taiya project will be generated by dam 
ming the Yukon River at Miles Canyon, 
near Whitehorse 

Water from the reservoir thus formed 
would be carried under the Rocky Moun 
tains thr 
bined length of approximately 21 miles, 
fo tw ALCOA the 
T aiya \ alley irea 

* * . 


4 new and highly accurate method of 


ugh two tunnels having a com 


power houses in 


using atomic energy to detect and meas 
ure impurities in foods, pharmaceuticals, 
metals, and other materials, has been de 
Weloped by Union Carbide scientists at 
Oak Ridge 
Dr. C. I 
Oratory 
techr 
ple i 


Or atomic turt 


National Laboratory 
director of the Lab 
the 


Larsor 


explained that analysis 


que iives placing the test sam 
the Oak Ridge graphite reactor 
The sample is thus 
exposed eutr I 
et 


ombardment, and 
it way thet 
material are made artificially radioactive 
The ising highly 


/ 


races of impurities in the 
sensitive instru 
eveloped at the 
ntists can measure 


exact quantities 


€ present 


nterested earning more 

analysis should 
arbon Chemicals 
National Labora 
Oak Ridge 


Radi nusotope Control 


wri » Carbide a 

Company, Oak Ridge 
tory, P.O. Box 'P 
Attention 
he 


Ten 
essee 


Department. T Laboratory will furnish 


information as to he 


yw samples may be 


submitted and hether any particular 


inalvsis made with the new 


7 am * 
CABLE the United 
1 France will enable British 


As 
Kingdom at 


piants yperate ’ 


BMARINI linking 


power fed from 
French 
Alps 

Plans an 


cab are 


hydroelectr stallations in the 


interchange of power Dy 


now being worked out by 


French and British technical experts 
Britain's steam-operated power plants 
would to France during 


export energy 


the summer, when drought cuts water 


supplies for hydroelectric operations. In 


the winter, the electrical tide would be 
reversed, and French Alpine power would 
help save British coal 

First cross-Channel pilot link will con- 
sist of four lead-covered single-core ca 
bles, operating at 132,000 volts, with gas 
pressure to maintain insulation 

The British and French power systems 
Britain, 
the capacity available totals 14,200,000 


are roughly similar in size. In 
kw from steam generating plants plus 
185,000 kw from hydro power 

France already has 2-way power con- 
nections with Belgium, Luxemburg, Ger 
many, Italy, Switzerland and Spain 

* * 7” 

Tue Air Pottution and Smoke Preven 
tion Association of America, Inc., which 
has been suffering from hyperonomatomekia 
for more than two years, finally did some 
thing about it 

It has been bedevilled by the length of 
its name, and changed it to Air Pollution 
Control Association 
The change was announced by Robert 
Executive Secretary, who 
Committee which 


T. Griebling 
served on the Tellers 
counted the letter ballots sent to members 
following the annual meeting at Cleve 
land in June, when the change was first 
proposed 

The orginal name 
purification group in 


taken by the 
1907 Smoke 
This was changed 


air 
was 
Association 
195 
to indicate the greater diversification of 


Prevention 
in Montreal in to the longer name 
activity in the association. But it was far 
too long 
We are 


of letters 


getting to be known as men 
although we're not literary, 
Mr. Griebling said. ‘I couldn't write the 
name on hotel registers because it was too 
long. I compromised by signing ‘Mellon 
Institute’, where our offices were located 
and because I am a fellow there 

P. S. Hyperonomatomekta is plain Greek 
for plain English unusually long 
name 

* * — 

tities related to 


CONSTRUCTION OF FAC 


the eventual development of nuclear 
propulsion for aircraft was authorized by 
U. S. Atomic 
Testing will be 
AEC's National Reactor 
in Idaho 

} 


The new facilities are estimated 


the Energy Commission 


facilities buile at the 


Testing Station 


to cost 
approximately $33,000,000 and construc 
tion is scheduled to begin immediately 

Preliminary design studies for the AEC 
ground test station have been performed 
by the Parsons-Macco-Kiewit Company 
of Los Angeles, California, under a sub 
contract with General Electric 

The design, development and fabrica 
tion of the prototype aircraft propulsion 
reactor are being done by the Aircraft Gas 
Turbine Department of General Electric 
at Lockland, Ohio. The nuclear phases of 
the project parallel the associated non- 
nuclear devices being developed by Gen 
Air Force contract 


eral Electric under an 


Design and construction of the ground 
test facilities will be administered by the 
AEC’s Idaho Operations Office. The 
Chicago Operations Office will continue 
to have responsibility for the reactor de 
velopment contract with General Elec 
tric. Support in nuclear design and devel 
opment also is being furnished by the 
Oak Ridge National Laboratory 

* 7 

]. H. McCuttouGu has been promoted 
Production Manager of 
Texas The Dow 
Company in Freeport, Texas 


the 
Chemical 


to Power 
Division of 
Dow's power facilities include two 
plants and a new high pressure outdoor 
plant is scheduled to go into operation in 
November. Dow has the largest industrial 
pow eT operation in Texas and one of the 


largest in the United States 


J. H. McCullough, new Power Production Manager 
of the Texas Division of The Dow Chemical Co. 


Mr 


ruary 


McCullough joined Dow in 
1951, as staff 
Division Assistant 
N. D. Griswold 
Texas Water Conservation Association, a 
member of American 
Mechanical Engineers, and a professional 


Feb 
assistant to Texas 
General Manager 
He is a director of the 
the society. of 
engineer, state of Texas 

He was associated with the Interlake 
Iron Corp. of Chicago from 1926 to 1934 
and with Carbide and Carbon Chemicals 
1934 to 1951 in Ind 
Charleston, W Texas 


Texas 


Whiting, 
Va 


from 
South and 
City, 
- * * 
AMERICAN Society oF Civil 


Tue 


NeERS will elect five outstanding leaders 


ENG! 


their 
mem 


in the engineering profession in 
respective countries to honorary 
bership, the Society's highest distinction 
from the United and 
from Canada 


Two States the 


other three France, and 
Brazil 

The honorary members, who will be 
inducted are: Ervin G. Bailey, New York; 
Harvey S. Mudd, Angeles; Andre 
L. J. Coyne, Paris; Chalmers J. Macken 
zie, Saskatchewan and Ottawa, and Ary 


F. Torres, Sao Paulo 


Los 








LEADING MANUFACTURERS 
HAVE HELPED JOB PROVE 


SUN TRANSFORMER OILS 


Over the years, leading manufacturers of 
transformers have helped us “‘Job Prove’’ 
Sun Transformer Oils. They have found, 
through continuous use, that these Sun oils 
have the excellent heat-transfer character- 
istics needed to meet the requirements of 
today’s transformers. In addition, they are 
highly stable and resistant to oxidation, 
completely dependable in protecting 
equipment and reducing maintenance and 
replacement. 

Sun has had broad experience in the 
electrical industry. We have for many years 
specialized in formulating and supplying 
oils for cables, transformers and capaci- 
tors. Our knowledge of the industry’s 
requirements, coupled with extensive 
research, development and refining facili- 
ties, enables us to offer products to satisfy 
the most rigid electrical requirements. 


Let us tell you more about Sun Trans- 
former Oils. Fill in the attached coupon. 
We'll be glad to help you solve your specific 
problem and recommend the proper Sun 
oil for your needs. 


SUN OIL COMPANY, Dept. PO-11 
Philadelphia 3, Pa. 


| would like to have more information about Sun 
Transformer Oils. 


Name 
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Company 
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SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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Yarway Gun-Pakt Expansion Joint 
single end welding type for 300 psi 
pressure. Flangedends, doubleends 
and all pressure ranges available 

















Philadelphia Electric Co. is one of many utilities, institutions and 
industrial plants who rely on Yarway Gun-Pakt Expansion Joints 
for steam distribution lines. As an example, twenty-four large 24” 
Gun-Pakt Joints are helping maintain PE’s reputation for relia- 
bility, on their new 24” steam distribution line. Gun-Pakt Joints 
frequently are selected because of the following features. 







@ HIGH FACTOR OF SAFETY. Gun-Pakt Joints 
are rugged joints—strong and dependable. 

@® LOW MAINTENANCE. No need for shutdowns, 
because Gun-Pakt Joints are serviced under 
full steam pressure. 
FEWER JOINTS NEEDED. Each sliding sleeve 
may have a 4”, 8”, or 12” traverse—maxi- 
mum expansion 24” for a double-end joint. 
Fewer needed in given length of line. 










For the full story on these and other Gun-Pakt Expansion Joint 
features (like service outlets right on the joint) write for Yarway 
Catalog Ed-1912. 


YARNALL-WARING COMPANY 
14. Mormaid Avenue, homens APs. Pos. 
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Industries served 
by VU Boilers 


Aircraft 
Asphalt 
Automobile 
Breweries 
Building Materials 
Carpet 
Cellophane 
Cement 
Chemical 

Coal Mining 
Coke 

Cold Storage 
Dairy 
Department Stores 
Distilling 
Explosives 
Electrical Equipment 
Electric Power 
Food Products 
Foundries 

Gas Works 
Gelatine 

Glass 

Hosiery 
Knitting Mills 
Institutions 
Laundries 
Leather 
Linoleum 
Locomotive 
Lumber 
Machinery 
Metal Producing 
Mining 
Municipal 

Oil Refining 
Paint 

Paper 

Public Utilities 
Radio 

Railways 
Refrigeration 
Rubber 

Schools 

Sewage Plants 
Shipbuilding 
Sugar 

Textile 

Tobacco 

U. S. Government 


Bellis rhs, 
VU-10 Boiler — This unit, one of two duplicates, is in 
service in an Eastern steel mill. It is fired with a C-E Spreader 
Stoker. Capacity — 22,500 |b steam per hr; operating pres- 
sure — 100 psi; no superheat. 


helattyy levee 


One significant fact about the C-E Vertical-Unit Boiler is its wide 
acceptance by leading companies in practically every industry. 
This is so important to all companies because buying decisions of 
the larger manufacturers are often a practical guide for everyone 
right down the line. 





Primary metal producers are an outstanding example. The 
reliability of their steam generating equipment is of utmost im- 
portance, since steam failure may cause extensive damage to costly 
equipment. It is especially significant then that many of the world’s 
largest metal producers, each guided by its own investigations and 
conclusions, reached a common decision as to the merits of Vertical- 
Unit Boilers. 





COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


POWER ENGINEERING 


ec LEAL 























VU-50 Boiler — This unit, one of five duplicates, is in 
service in a large tube mill. It is designed to burn pulverized 
coal and blast furnace gas. Capacity — 175,000 Ib steam per 
hr; operating pressure — 850 psi; steam temp. 750 F 


These companies have proved their satisfaction with VU Units 
by buying them again and again. One company purchased three 
in 1940...three more in 1946... five in 1949... and two in 1951 
— thirteen units in eleven years. In fact, the fourteen companies 
listed here have bought a total of 69 Vertical-Unit Boilers. 


You can profit from the example of the primary metal industry 

or from any industry where steam is exceptionally important. 
You will find as so many others have found — that the C-E 
Vertical-Unit Boiler means lower steam costs through advanced 
design ... sound construction . .. proved reliability. If you need 
steam from 10,000 to 350,000 pounds per hour take a tip 
from the leaders — investigate VU 


— SUPERHEATER, INC. . 


VU-50 Boiler — This unit, one of five duplicates, is in 
service at a Midwestern steel plant. It is designed to burn 
blast furnace gas and coke oven gas. Capacity — 100,000 Ib 
steam per hr; operating pressure — 425 psi; steam temp. 700 F. 


Leading Metal Producers 
using VU units 


in one or more plants 


Aluminum Company of Canada, Ltd. 
Anaconda Wire & Cable Co. 
Bethlehem Steel Co. 
Bridgeport Brass Co. 
Chase Brass & Copper Co., Inc. 
Cia. Siderurgica Nacional 
Great Lakes Steel Corp. 
Jones & Laughlin Steel Corp. 
National Tube Co. 
Phelps Dodge Corp. 
Pittsburgh Steel Co. 
Republic Steel Corp. 
Revere Copper and Brass Inc. 
Sloss-Sheffield Steel & Iron Co. 


2700 MADISON AVENUE, NEW YORK 16, N. Y, 
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17-year record shows savings 


you can make with... 


naintenance 
power plant of a mid- 
paper mill before the switch was 
nade to Nonpareit Turbine Oil 
Recommended by a Stan 


NONPAREIL has 


lubricatior specialist 


been used for 17 years in the plant's 
two 4,000-KW units and for 12 years 
in its 5,000-KW unit. The original fills of 
oil have never been removed from the 
turbines. Neutralization numbers have 
KOH /gm 


The oil systems have never needed 


remained below 0.09 mg 


cleaning 
While the lubricant and mainte- 
nance savings already realized by this 


power plant are impressive, they are 


just a beginning. Trouble-free lubrica- 
tion and consequent savings are as- 
sured for the life of these turbines. 
This is based on the written guarantee, 
given with each fill of Nonparert, that 
this unique lubricant will last as long 
as the turbine, and that its neutraliza- 
tion number will stay below 0.15 mg. 
KOH /gm 

A Standard Oil lubrication specialist 
will be glad to show you record after 
record, each covering over 20 years’ 
operation, where NonpareIL has elim- 
nated oil 
cleaning, and troubles caused by ex- 
cessive oil acidity. All you need do is 
phone your local Standard Oil (Indi- 
ana) office. Or, write Standard Oil 
Company, 910 South Michigan Ave., 
Chicago 80, Illinois 


replacements, oil system 


STANDARD OIL COMPANY 
(Indiana ) 
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NONPAREIL 


TRADE MARK 


Turbine Oil 


STANDARD 





‘I sure did 


specify Hagan Automatic 


Combustion Controls, 


F h 
and here Ss WwW. VY @ @ @ | specified Hagan Combustion Controls because they 


are accurate. We don’t waste fuel with them. They are built to last, too, 
and they require practically no maintenance.” 

Dependability is)important. So is accuracy. If as little as one per cent of 
the fuel your boiler uses during its life is wasted, the cost of this wasted 
fuel can be five, six or seven times the original cost of the control system! 

That is why you are not saving money if you buy anything less than 
the best-—dependable Hagan Combustion Controls. 

Our engineers are at your service, and will be glad to discuss all types 
of combustion control applications with you. For full information, write, 
wire or phone Hagan Corporation. 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 


BOILER COMBUSTION CONTROL SYSTEMS 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING LABORATORIES 
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cochrane 


water 
conditioning 


STARTS WHERE NATURE STOPS 


Nature’s purest water will not meet the stringent requirements of 
modern industrial processing. The presence of minerals, salts or gases 
makes it unsuitable or uneconomical for direct use. Profitable elimina- 
tion of corrosive or process retarding elements requires specialized 


experience such as furnished by Cochrane Water Engineers 


Engineering wisdom dictates that it is not so important to know all 
the answers as to know where to get them. The problems of lon 
Exchange, Demineralization. Deaeration, Dealkalization, and others 
are complex; and there is only one hest solution to any set of con- 


ditions. That’s why leading engineers and consultants call on Cochrane 


for the answers. 


To any water conditioning problem Cochrane contributes 89 years 
of accumulated “know-how”. Whether your requirements are for 


process water or boiler feedwater, Cochrane can show you how to 


obtain them—economically and efficiently. And since Cochrane manu- 


factures all types of water conditioning equipment, you are assured 


unbiased recommendations 


When you have a water conditioning problem call on Cochrane. 
Your requirements will be thoroughly surveyed by a Cochrane Water 
Engineer then you'll know you're right. To give you prompt 


consultation and service, Cochrane Water Engineers are strategically 


located in 29 cities throughout the United States. Write today for the 


address of our office nearest you. 


HOT PROCESS SOFTENERS © HOT and COLD ZEOLITE SOFTENERS * DEAERATORS and OPEN 
HEATERS * DEMINERALIZERS * DEALKALIZERS * DEGASIFIERS © REACTORS and CLARIFIERS « 
CONTINUOUS BLOWOFF SYSTEMS © STEAM SPECIALITIES * CONDENSATE RETURN SYSTEMS 


cochrane 


corp. 3123 N. 17TH STREET, PHILADELPHIA 32, PA. 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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CRYSTOLON 
Solid Brick 
Construction 


CRYSTOLON 
Air-Cooled 
Block 
Construction 














Avoid Boiler Furnace Shutdowns... 
with CRYSTOLON* refractories 


protecting the “Trouble Zone” 


With the right kind of wall protection in 
your boiler furnaces, you cut shutdowns 
and maintenance costs to a minimum. 

Norton CRYSTOLON (silicon car- 
bide) refractory shapes — solid bricks or 
hollow air-cooled blocks — form a real 
“safety belt” for this trouble zone. That's 
because they offer outstanding protec- 
tion against these three frequent causes 
of furnace failure: 

High Heat. CRYSTOLON shapes are 
so highly refractory that they withstand 
temperatures up to 3100 F. 

Slag Penetration. CRYSTOLON 
bricks and blocks, made with a maxi- 
mum percentage of silicon carbide, are 
so structurally dense that even when 
clinkers adhere — which happens very 
rarely — they can be easily removed. 

Abrasion. CRYSTOLON silicon car- 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


bide, being a tough abrasive itself, is not 
noticeably affected by the abrasion of the 
moving fire beds of stoker-fired furnaces. 

Why waste time, trouble and money 
on refractories that spall, erode or crack? 
Investigate how quickly CRYSTOLON 
shapes pay for themselves with trouble- 


free service. 


Norton RAI019 ALUNDUM* Cement 
adds extra life to furnace walls 


One way to assure long lasting boiler 
furnace walls is to lay up your brick with 
Norton RA1019 ALUNDUM cement. 
Containing 80°% fused alumina, this fine- 
ground, chemically stable cement ma- 
tures at 1850 F and resists temperatures 
up to 3100 F — qualities that mean 
strong, thin, firmly sealed joints in both 
silicon carbide and fused alumina brick. 








WNORTONY 








Special REFRACTORIES 


Making better products fo make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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CRYSTOLON Armor 
Blocks in your water 
tube boilers give low- 

cost protection against 

high heat 


High refractoriness that stands up under 
today’s increasing boiler furnace tempera- 
tvres is just one big advantage of Norton 
CRYSTOLON Armor Blocks. In addition, 
they have great resistance to slag penetra- 
tion and abrasion — plus the high thermal 
conductivity that promotes even heat dis- 
tribution and affords maximum protection 
to tubes from localized heat generation and 
flame impingement 

Installation is easy and inexpensive. Ad- 
joining surfaces of blocks are tapered, for 
secure locking and intimate contact with 
tubes. Bent or straight tube sections can be 
replaced from the fire side and are laid dry, 
further reducing installation costs. Tubes re- 
quire no cleaning or grinding. 

For prices and full information, send data 
on tube diameters, tube spacing, radius of 
curvature of bent sections and areas to be 
curved. 


Know the Facts 


These two Norton bulletins contain plenty 
of valuable information on the properties 
and selection of both refractory brick and 
cement. Ask your Norton Representative for 
Bulletins 862 and 863, or write direct to 
NORTON COMPANY, 625 New Bond 
Street, Worcester 6, Mass. Canadian Repre- 
sentative: A. P. Green Fire Brick Co., Ltd., 
Toronto, Ontario. 





LADISH 


PIPE FITTINGS 





maximum service 
assured 

by metallurgical 
soundness 


Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality.. 

composition, structure and physical proper- 
ties ...is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





s? ws) - 
THE COMPLETE ( onloolied Zually FITTINGS LINE 
PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


| Fy) DD) Sy) s Gt OO): 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices: New York ¢ Buffalo © Pittsburgh » Philadelphic * Cleveland « Chicago « St. Poul 
St. Louis Atlanta « Houston « Tulsa « Los Angeles * San Francisco * Havana * Mexico City « Brantford, Ont. 


Bona v7. BOD ¢ 





“*SEE YOU AT THE POLLS!‘ 
“SEE YOU AT THE POLLS!’’ 


HE POLIS! 


Nobody knows for sure how it started—this line about “See you at the Polls!” 
we're hearing all over these days. 

Best explanation seems to be that it came from that state candidate out 
west. . . . His opponent in a debate got all riled up and challenged him to fight 
it out in the alley. 

But he said—‘“‘I’ll settle this the AMERICAN way—I’ll see you at 
the polls!’’ And the audience picked up the chant. 

Now everybody’s saying it—and on Nov. 4 everybody will be doing it! 


“*SEE YOU AT THE POLLS!‘ f) “SEE YOU AT THE POLLS!‘’ 





Republic Differential Transmitter 
with cover removed. 


Spells PLUS PERFORMANCE 





The Republic Pneumatic Transmitter combines 
machine ruggedness with instrument precision 

to provide matchless performance in measuring 
flow, level, pressure or density of a wide 
variety fluids. By any or all of the following 
points, the Republic challenges comparison: 


ACCURACY of the Republic force-balance principle 
is higher than can be consistently secured and 
maintained with any other method. 1/2 of 1% 
guaranteed. 


TEMPERATURE variations of ambient atmosphere have 
negligible effect on the accuracy of the Republic 
transmitter. 


CHANGES IN AIR SUPPLY PRESSURE do not affect 
the accuracy of a Republic transmitter to any sig- 
nificant extent. A 5 psi change produces an error 
of less than 1/10%. 


CHANGES IN LINE PRESSURE—Republic differential 
transmitters are not affected by variations in line 
pressure. A patented and exclusive simple adjust- 
ment assures this protection. 


SENSITIVITY— Due to the negligible motions required 
for complete operation of all parts, for a full scale 
change, no appreciable hysteresis results from 
reversal of direction of measurement change. 


VIBRATION of any normal frequency has no effect on 
the Republic transmitter. 


LEVELING—Since all parts are balanced, and no liquid 
is used for calibration, Republic transmitters need 
not be leveled exactly, and may be adjusted for 
installation in any position. 


FOR TWELVE YEARS Republic Pneumatic Transmitters 
have delivered unmatched performance in every 
type of installation. Complete details of design and 
operation, plus numerous application suggestions 
are combined in Data Book, 1002. Send for your 
copy, today. 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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For Long 


Trouble-Free Service 


USE ry © Cross section view of 
' yr Garlock Lattice Braid 
_ ef Packing, showing unique 


structural design. (Pat- 
ented) 


| ATTICE-BRAID PACKING 


The Greatest Improvement Ever 
Made in Braided Packings! 


The strands of Garlock Lattice-Braid packings are braided 
through and through on specially designed braiding machines. 
Since all strands are strongly linked together into a single unit, 
they are firmly held together even when the packing is worn far 
beyond the limits of wear of ordinary braided packings. 
GARLOCK 751 (cotton) Lattice- This exclusive lattice braiding also provides unusual flexi- 
Braid Packing for hot or cold water. bility and semi-automatic pressure action which keeps the pack- 
ing properly adjusted in the stuffing box. Longer service with 
less attention. 
Garlock Lattice-Braid is manufactured from flax, cotton, 
asbestos, wire-inserted asbestos and “Teflon’’—for various types 


of service. Furnished in ring, coil or on reels. 


Write today for the new Lattice-Braid Folder. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 4, \ 
of Canada Ltd., Toronto, Ont. "] 
GARLOCK’S specially designed ~ * ahaa 
, ® 


Lattice-Braiding machines. 


PACKINGS, GASKETS, OIL SEALS, 


(JARLOCK ““nschsment sane 


RUBBER EXPANSION JOINTS . 
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draw a bead on 
mle, corrosion and carryover’”’ 


Tube failure, expense and inconvenience . . . 
even plant shut down await those who ignore these 
potential difficulties in their boiler operations. 


Call in the Drew Engineer for thorough investigation, 
specific recommendations, proper treatment and frequent 
follow-up service that will clear up your boiler troubles 
or stop them before they start. 


Write for the new booklet ‘‘Drew Boiler Water Treatment”’ 
describing methods used in overcoming boiler water problems. 


Power Chemicals Division 
E. F. DREW & CO., INC. DREW 
15 East 26th Street, New York 10, N. Y. PRODUCTS 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS 
AJAX, ONTARIO 


Sertce throughout the United States, Canada and South America 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


— Copper ALLoy BULLETIN 








~~ BRASS 


Beier « 











Figure 1. Barbadoes Island Station of Philadelphia Electric & Power Company. 


Barbadoes Island Power Output 
Increased 275% 


Generating enough power to supply 
the electrical needs of more than 500,- 
000 families, the recently expanded 
Barbadoes Station of the Philadelphia 
Electric & Power Company is an out- 
standing example of a modern, efficient 
power plant 

Located on historic Barbadoes Island 
in the Schuylkill River between Nor- 
ristown and Bridgeport, Pennsylvania, 
the station originally had a capacity of 
48,000 KW. In 1949, two new turbo- 
generators were placed in service, each 
with an effective rating of 66,000 KW. 
The present capacity of the four oper- 
iting units is 180,000 KW, which is 
used to supply the northwestern por- 
tion of Philadelphia Electric’s territory 

Unit Arrangement for 
Reliable Performance 

For the 

i modified unit arrangement was 


yperation of the installa 
tions 
adopted for simplicity and reliability 
The turbo-generators, feedwater sys 
tems, main steam systems, draft and 
dust collector systems are kept sepa- 
rate, thus preventing any possible diffi- 
culty in one unit from affecting the 
operation of the other. The principal 
diversions from the unit arrangement 
ire circulating water tunnels, cooling 
water system, stack and an auxiliary 


steam system 





Efficient Use of Bleed Steam 

The heat balance diagram for one 
of the two identical units is shown in 
Figure 2. The economical use of bleed 
steam for producing feedwater tem- 
peratures suitable for the boiler design 
is apparent in this diagram. 


Both main condensers are radial 
flow, two-pass, non-divided water-box 
type with 37,500 square feet of effec- 
tive surface. Each condenses 375,000 
pounds of steam per hour at 1 inch Hg. 
absolute pressure when supplied with 
40,000 gpm cooling water at 50° F. 


There are a total of 7,450 Admiralty 
tubes in the condenser. These tubes 
are 18BWG, 7 inch in diameter, with 
a wall thickness of .049 inches. The 
expected life of the tubes is from 15 
to 20 years, based on the previous per- 
formance of other tubes of the same 
alloy with Schuylkill River water. 





water vapor at 70 F. The drain coolers 
are horizontal, two-pass units, 
designed to heat 555,000 pounds of 


each 


concentrate an hour. 


All five feedwater heaters, in each 
system, are of the vertical, channel end 
up, four-pass, straight condensing type, 
designed to handle the same amount 
of concentrate per hour as the drain 
cooler. The operating water pressure 
through the tubes is 600 psig, although 
they are capable of handling 725 psig. 
The table in Figure 3 shows the num- 
ber, dimensions and alloy of the tubes 
used in each of the heaters 
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Figure 2. Heat balance diagram of one of the two 
identical units recently installed at 
Barbadoes Station. 


Bridgeport Corrosion Laboratory 


Changing operating conditions, new 
designs in equipment, and improve- 
ments in efficiency of power production 
call for alloys with special properties. 
Bridgeport’s Corrosion Laboratory will 
be glad to work with designers, build- 
ers, and operators of power plants to 
help select the copper-base alloys 
which will give the most dependable 
service. Contact the nearest Bridge- 
port branch office for your condenser 


and heat exchanger tube requirements. 
8759) 





The air ejector for 
each unit is equipped 
with two banks of two- 
stage ejectors mounted 


ITEM 
Drain Cooler 
#1 Heater 
#2 Heater 
#3 Heater 
#4 Heater 


5 Heater 


on an inter and after 
condenser. They are 
designed for use with 
400 psig motive steam 





ALLOY 
Admiralty 
Admiralty 
Adm 
Admiralty 
Admir 
70-30 Cupro- 
Nickel 








to remove 8 cfm of 
free air and associated 
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Figure 3. Sizes and alloys of condenser tubing used in drain 


coolers and feedwater heaters 


OWER ENGINEERING 





Mash. Wlatars SELECTS 


DETROIT ROTOGRATE STOKERS 


Nash Motors, Division of Nash-Kelvinator Corporation 
purchased two 100,000 pound per hour RotoGrate 
Stokers for their Kenosha plant. Boilers are Babcock 
and Wilcox 4 drum Stirling with superheaters and 
economizers. A similar stoker unit was purchased for 
the Nash Milwaukee plant. 

Detroit RotoGrate is an improved spreader stoker. 
Grates move slowly forward to discharge the ash at 
the front. Coal feed, grate speed and air supply are 
synchronized at all capacities. A wide range of Bitu- 
minous Coal or Lignite may be burned. Controlled high 
turbulence and rugged, dependable cinder reinjection 
system contribute to fuel economy. Grates are of unique 
design which permits more burning capacity per 
square foot. 

Write for RotoGrate Bulletin. 





DETROIT STOKER COMPANY 


GENERAL MOTORS BLDG., DETROIT 2, MICH. 
District Offices in Principal Cities - Works in Monroe, Mich. 
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y two views of a 35 
prior to partial 


FOR CONDENSING 
REFRIGERANTS 


Designed for today’s water conservation requirements, and 
ON SIBILITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
LE RESP meets the need for a proven, readily cleanable condensing unit. 
The Vogt Condenser Tower consists of a multipass 
. straight tube condenser, a receiver, an oil trap, a cooling 
densers, assumes responsibility for engineer- tower, and a water pump. Removable cast iron heads permit 
ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 
D: Water costs are extremely low since the cooling water is 
SHOP FITTE 1“ recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 
Condenser Tower units are available in capacities ranging 
no cutting or fitting of pipe. from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


SING 


Vogt, leading builder of refrigeration con- 


To cut down field assembly labor. Requires 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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FROM THE TOP STEEL PRODUCER ... 
TO A LEADING CHEMICAL HOUSE, 
A YEAST COMPANY 


AND A MEAT PACKER 


oe fs 





H bd Praver SERVES O2 DIFFERENT COMPANIES | 
IN THE GREAT CHICAGO INDUSTRIAL AREA! 


of industry in the Chicago area and elsewhere throughout the country 
62 different companies, producing everything from steel to beef, have C i Y H - 6 
found the Heat Prover an important aid to increased production and big 


dollar economy. 


WHEREVER A FURNACE OPERATION IS INVOLVED, Heat Prover can help 
increase productivity by providing 
Rapid, conti pling. 


Simult reading of oxygen and combustibles. 








Direct measurement of oxygen and combustibles. 
Easy portability. 
+} No maintenance; no re-calibration. 
REMEMBER: Heat Prover is not an instrument you buy but a service we supply Ss + R Vi C & 
Contact the Cities Service office in your area and learn how Heat Prover can 


serve you... Or write CITIES SERVICE OIL COMPANY, Dept. K 23, Sixty Wall Tower, 


New York City 5. QUALITY PETROLEUM PRODUCTS 
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POWER for the 


ALABAMA area hos experienced an industrial power consumption rise of over 12'/2% in one year's time. To 
help meet this rocketing power demand, the Alabama Power Company just recently installed this Allis-Chalmers 
40,000 kw steam turbine hydrogen cooled generating unit at its Chickasaw station in Mobile. A-C also supplied 
the 30,000 sa ft surface condenser and its auxiliaries, including two 25,000 gpm circulating pumps and motors. 


j 


¢ 


ARKANSAS has the largest U. S. deposit of 
bouxite ore, primary to the production of alumi- 
num. These two Allis-Chalmers 40,000 kw con- 
densing, tandem compound steam turbine hydrogen 
cooled generating units form the Lake Catherine 
steam-electric station of the Arkansas Power & 
Light Company. Most of this power is used fo 
electrolytically reduce alumina, 


LOUISIANA industry and agriculture are mush- 
rooming. The Gulf States Utilities Company — 
serving an area from Baton Rouge to across the 
Brazos River in Texas—has doubled its customers 
and tripled its power generation in the last 
decade. A-C recently supplied 75,000 kw in gen- 
erating capacity to Riverside station near port 
city of Lake Charles. Unit shown is 40,000 kw. 








a 
\ 
. € 


NEW ALLIS-CHALMERS TURBINE-GENERATORS 
HELP SUPPLY MUSHROOMING INDUSTRIAL DEMAND 


OU'VE HEARD OF the South's mushrooming in- 
L greed growth. Here are some of the Allis- 
Chalmers steam turbine generator units newly installed 
to help satisfy that insistent power demand. 

All these modern units conform to AIEE-ASME 
preferred standards in addition to incorporating many 
exclusive Allis-‘Chalmers main design features. The 
hydrogen cooled generators all have the A-C origi- 
nated “walk-in” exciter housings. And these 3600 rpm 
turbines all have the following outstanding features: 

Hydraulic control and operation with accessible 
placement of main stop valve; centralized grouping 
of operating controls, cam-operated inlet valves ac- 
cessibly located on top of cylinder; and exclusive A-C 
method of temperature compensation for horizontal 


and vertical thermal movement. 


FLORIDA is also experiencing an industrial and agricultural 
rebirth. Supplying additional power is this 20,000 kw, 
3600 rpm steam turbine hydrogen cooled generating unit 


All oil piping is above the floor, simplifying foun- 
dation and installation. And, as throughout the com- 
plete Allis-Chalmers line—ranging from the smallest 
single cylinder machines to single shaft, tandem com- 
pound, condensing units of 150,000 kw — labyrinth 
steam seals are used. The steam sealed gland system 
is self-contained and provides dependability with 
minimum attention. 

You get the real design advances first from Allis- 
Chalmers. When planning the installation or ex- 
pansion of your steam-electric power plant, let A-C 
simplify your problem. This ove source will provide 
you with the world’s widest range of power plant 
equipment. For your copies of literature on all prod- 
ucts mentioned, call your nearest A-C office or write 
to Allis-Chalmers, Milwaukee 1, Wisconsin. — a.3842 


ALLIS-CHALMERS 


implified hydrogen seal 
and control 
World's lowest exhaust 
pressure steam turbines 
Solidly-bolted-down 
steam end pedestal 
Turbine for one-boiler-per- 
turbine arrangement 
“Walk-in” exciter housing 
30,000 kw, 825 F turbine, 
in 1931 
825 F reheat turbine, in 1935 
AND NOW...First with super- 
charged hydrogen cooling! 


located at Lakeland, in the center of the Florida peninsula. 


ALLIS-CHALMERS 


World’s Widest Range of Power Plant Equipment 


SWITCHGEAR 
& BREAKERS 


CONDENSERS 
& PUMPS 


TURBINES & 
GENERATORS 


MOTORS & 
CONTROL 


WATER 
CONDITIONING 


TRANS- 
FORMERS 
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electrolytically reduce alumina. 





city of Lake Charles. Unit shown is 40,000 kw. 





HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
box condensers work the same in bot 
halves but independently of each other. 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
through pass “B” and out through left 


Left side: flow is reversed. Valves at 
inlet “A’’ and discharge ‘D” are changed 
to permit water to flow through “B"’ and 
back through “C” in the opposite direc- 
~ Os then out through the left port 
oO 











CLEAN DEBRIS FROM CONDENSER TUBE SHEETS 


WITHOUT DOWNTIME OR LOSS OF VACUUM 


C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the flow of 
water through the tubes. Electrically or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 


time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow’ Condensers. You don’t need 
costly water straining apparatus. Send for latest 
bulletin #410. 





UCNERAIURS & DREARERO CLUNIRVL FURMERS CUINVITIINIING 
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VACUUM PUMPS WITH LOWEST MAINTENANCE 
FOR YOUR STEAM CONDENSERS 


C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as ‘“Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #1462 gives you detailed descrip- 
tions and some useful temperature and pres 
sure conversion tables. Write for it. 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


WHEELER-ECONOMY CIRCULATORS HANDLE 
LARGER VOLUMES OF WATER AT LOWER COST 


Wheeler-Economy Pumps for Condenser 
Cooling Water Circulation are made in 
horizontal double suction and vertical sub- 
merged, axial mixed flow types. These 
pumps are noted for reliability, the result of 
superior modern design and heavy duty, 
quality construction. They are built in all 
sizes to meet Capacity requirements up to 
200,000 GPM. Wheeler-Economy Circulat- 
ing Pumps are also furnished in special 
metals to handle corrosive waters. The 
impellers are designed for satisfactory oper- 
ation during all load requirements. 
Economy engineers are pioneers in the 
successful application of axial flow pumps 
in circulator service. These pumps can be fur- 
nished in “pull-out” type with distinctive de- 
sign features, permitting removal of all oper- 
ating parts, without dismantling the complete 
pump or disturbing any pipe connections. 
For top performance in power plant duty 
count on Wheeler-Economy Pumps. Write 
for catalogs #G-349 and G-1050. 


H. WHEELER 


WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 


Refr 


CIRCULATORS OF 28,000 G.P.M. CAPACITY. 
35 FT. TOH, 575 RPM. 


Fie 


Pe a 1 Flow Pumps * Stean 


M 7M lone 1 Ciece 


For more data circle 521 on Post Card 
4 





POWER CNGINECRING 


es 


Choose the fuel } 
on Industry's 
doorstep 


( fal is where you find it. Fortunately, however, a large share of the 
nation’s operating Bituminous mines are located in Baltimore & Ohio 
territory —economically accessible to America’s great industrial 

plants. The Bituminous mined here—practically on { 

Industry’s doorstep—is of excellent quality and 

in wide variety; whatever your specific need, 

there are B&O coals to meet it. Furthermore, 

the supply is inexhaustible—you can count on 

an unlimited reserve of B&O Bituminous, 

even in emergencies, for centuries to come. 


When you consider fuel, consider cost — 
dependability of service—accessibility. 
You'll choose the Bituminous mined on 
the B&O. For advice, ask our man! 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


BALTIMORE & OHIO RAILROAD 
Constantly doing things— better! 
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FEEDWATER 
WEATERS 


STAINLESS STEEL DEAERATING TANK is hoisted in place during construction 
of one of Detroit Edison Company's Heating Plants at Detroit, Michigan. 


When CO2z Caused a Headache 


. Worthington Cured It 


NON-CONTAMINATED STEAM 


Detroit Edison had the solution to its problem 
—the problem of CO, in its steam—except for 
one thing. 

Zeolite-softened municipal water used in their 
steam plant contains high percentages of carbon- 
ates which decompose and generate CO» in the 
boilers. Carried over with the steam into heating 
and processing equipment, that CO. could cause 
plenty of trouble. 

The CO, problem was solved by Detroit Edison 
engineers by acid treating the softened water, 
converting the carbonates to CO,. The gas thus 
formed is driven off in a deaerator. 

However, no standard deaerator could success- 
fully remove the large quantities of CO. released 
by the acid treatment, and deliver water to the 
boiler with practically zero oxygen and zero CQ». 
Furthermore, standard materials would have 
lasted only a few months under such conditions 


BOULER FEED WATER TREATING sttan 
esecTons PUMPS EQUIPMENT TURBINES 


A GREAT TEAM IN STEAM 


Worthington provided the answer. Detroit 
Edison engineers selected a Worthington deaera- 
tor specially designed for these severe conditions, 
built entirely of stainless steel, and guaranteed to 
deliver water containing not over 0.005 ppm of 
oxygen and not over 0.1 ppm of CO». The result 
is steam containing so little CO, that the amount 
cannot be accurately measured! 


On problems like this one, Worthington not 
only furnishes all of the equipment needed in a 
complete water treating installation, but also has 
the engineering ability to work with your en- 
gineers on the complete problem of generating 
steam for power or processing. For further in- 
formation on why there’s more worth in Worthing- 
ton, address Worthington Corporation, formerly 
Worthington Pump and Machinery Corporation, 
Steam Power Division, Harrison, New Jersey 


$.1.2 


SURFACE 
CONDENSERS 
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Admiralty Condenser Tubes? 


Required Heat Transfer Characteristics 


In order to assure uniform chemical 
composition and inherent soundness, 
Scovill produces Phosphorized Admi- 
ralty tubes by its continuous billet-cast- 
ing process which consistently maintains 
the optimum amount of phosphorus. 
Adding as little as 0.02°¢ phosphorus to 


Admiralty also gives maximum resist- 


ance to dezincification while retaining 
all the other desirable properties of this 
alloy. 

Scovill’s 40-page Condenser Tube 
Booklet is available to users who re- 
quest it on their business letterhead. 
Scovill Manufacturing Company, 15 
Mill Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages . . . 


@ Uniformity and soundness resulting from 
Scovill continuous-casting techniques 

@ Relative immunity to dezincification 

@ High resistance to steam and condensate 


@ Excellent performance in fresh, salt or 
brackish waters 
@ Required heat transfer characteristics 


© Superior resistance to general corrosion 


®@ Good resistance to velocities under 7 fps 


SCOVILL CONDENSER TUBES eee 


“You can’t buy better brass” 
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> OF SCOVILL: 


TYPE 1539-0 
CONTROLLER 
SOLENOID 
ASSEMBLY 
4 


+2 


ELECTR 
POWER SUPPLY 


TYPE 1537 
SwiTCHBORRD 
CONTROL STATION € 1 LOT VALVE EXHAUST 
TO ATMOSPHERE 





1 More accurately balanced boiler operation at peak loads 
2 More uniform line pressure 

3 Power conservation 

4 Less maintenance of spring-loaded safety valves 

5 Greater protection against overheating your superheater 


6 Increased efficiency for your steam generating plant 
y aE 


Automatic, electrically actuated, the Consolidated Electromatic Relief 
Valve can be set for a differential of 1% or less between opening and 
closing pressure; relieves pressure precisely within close limits. The valve 
is operated by a solenoid actuated by a pressure-sensitive element 01 
switch. For automatic or manual service or to cut the valve out of service 
just set the switch. Cyclic action is practically instantaneous. Valve opera- 
tion is not affected by high superheat temperatures or other variables 
Manual operation at any pressure assures positive circulation through the 

rheater and greater steam flows during start-up periods than the 
vent valves normally provide. Danger of burning superheater tubes 
minimized under all conditions of service. 


You can also use the Consolidated Electromatic as a superheater surg¢ 
vent or to purge a superheater or heade1 reduce the possibility of 
damage to the seats of regular valves and turbine equipment. 


Greater efficiency and economy is a ““must”’ in the steam generating plant 
That is why the Consolidated Electromatic Relief Valve is important to 
you. Get complete construction, installation and operating details. Write Sizes: 
; ’ =e 2%. ,4, 
today for Bulletin 720. Va 

‘ Pressures 
Up to 2500 p.s.i 
Temperatures 
Up to 1100° F 
Standard Connections 
A.S.A. flanged and welded 











Ce a = id 
CONSOLIDATE Si VALVES 


MAXWE 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONN, 
MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 

‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 

LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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EMERGENCY 
ONLY 





WY N 


Every so often a steam locomotive makes news by 
going to the rescue of a plant where the steam system gave out at a critical time. 
This is one answer to continued steam production pending repairs... and 
undoubtedly an expensive one. Simplest—and most economical—is to use the Nalco 
System and eliminate the chances of boiler down time due to faulty water treatment. 
Nalco chemicals and services aim at water treatment results from raw water 
intake to condensate hot well... And the thousands of plants now using the 
Nalco System testify to the accuracy of this aim during the past twenty-six years. 
Whether your plant is large or small; your water problems scale, corrosion, 
carry-over—or just plain high cost—unless you have a locomotive handy for emer- 
gencies, better check with Nalco today. No obligation...and an excellent chance 
for permanent water treatment security. 
P.S. More steam locomotives use Nalco-treated water than any other kind 
. .. Perhaps the reason why locomotives can be of help in plant emergencies! 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed te 
Alchem Limited, Burlington, Ontario, Canada 
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ful Bulletins 


THE ANSWERS to many of your operating and maintenance problems are found 
in these new and recently revised catalogs and bulletins. Circle item numbers 
of all catalogs wanted on the postage-free card below, detach and mail 


VALVES, TRAPS AND 
PIPING ACCESSORIES 


101 Valve Selection Booklet — Six- 

teen-pp Catalog 12-H, coverin, 
company’s Pressure-Seal stop, check an 
non-return valves, gives descriptive data, 
design characteristics and dimensional] de- 
tails. Provides tables and charts for easy 
calculation of pressure drop, as well as 
complete material specifications including 
chemical analyses and physical character- 
istics. Cutaway photos and drawings illus- 
trate the Pressure-Seal construction and 
company’s Equalizer, showing their ad- 
vantages. Edward Valves, Inc, 


102 Expansion Joints — Manufac- 

turer’s recently redesigned Flexon 
line of expansion joints is featured in 16-pp 
Catalog CMH-128. Complete specifica- 
tions and other data are given for the new 
joints, which offer increased traverse per 
corrugation. Also presented in this catalog 
is information on corrugated and con- 
voluted types of flexible metal hose, in- 
cluding couplings, flanges, nipples and 
assemblies. F'lexonice Corp. 


103 For Pipe Fabrication — Bulle- 

tin P-2 describes and pictures 
company’s Pantograph for making all 
types of beveled cubelie used in pipe fabri- 
cation work. Operation of the cutter is 
explained, its features and advantages 
listed. Optional equipment for use with it 
is pictured. Vernon Tooi Co., Ltd. 





104 Steam and Air Traps — 
Twelve-pp Bulletin 213 is a 
revised edition pt Avene condensed 
catalog on traps. Contains a sequence 
of diagrams explaining operating prin- 
ciple and design features of company’s 
inverted bucket traps. Prices, physical 
data and other details on cast semi-steel 
and forged steel steam traps, and ball 
float air and air-relief traps are in- 
cluded. Data is also given on internal 
check valves, and special traps. A 
capacity chart shows continuous dis- 
charge capacities at various pressures. 
Armstrong Machine Works. 











PUMPS AND COMPRESSORS 


105 Cradie-Mounted Pumps — Six- 

teen-pp Form 7223, covering gen- 
eral purpose centrifugal pumps of the 
cradle-mounted type, presents five basic 
groups and 17 corresponding pump types 
their capacities, horsepower ratings and 
uses. There are also pages on pump di- 
mensions and a table of performance under 
60 cycle use. Special pe units and 
modifications shown. Ingersoll-Rand Co. 


Chemical Proportionin 

106 Pumps — Bulletin 1225, 8 ~ 
ives latest information on company’s 

eavy-duty Chem-O-Feeders — small 
proportioning pumps available with one, 
two or three measuring chambers for capa- 
cities to 57 gph and supplied as a “pack- 
age.” Gives specifications and features 
along with installation diagrams, and list 
of chemicals fed. %Proportioneers, Inc.% 
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107 High tem Pumps — Plant 


pressure pum 
ing problems will find “a 6-pp Bulletin 
48- dimensions, capacities, cutaway 
drawings on pumps from 600 to 5000 psi 
or 1.1 to 16.5 gpm. Direct drive and back- 
geared models are described for such uses 
as high pressure testing or back washing 
of pipes, valves, vessels, boilers — for 
high pressure boiler feeding, bending. 
American-Marsh Pumps, Inc. 


108 FHP Air Compressors — Man- 

ufacturer’s Monobloc air com- 
pressors capable of 2.6 to 5.0 cfm and up 
to 150 psi pressure are the subject of 
Specification Sheet H-605-B2. Discusses 
valves, cyclinder head crankcase and other 
components of these compressors which 
are designed for pressure spraying, dry 
pipe sprinkler systems, pressure lubri- 
cation and general smal] capacity use. 
Worthington Corp. 


MECHANICAL POWER 
TRANSMISSION 

110 Data on Speed Reducers — 

Twenty-pp Bulletin A-614-A of- 
fers in compact form full engineering infor- 
mation and selection data on manufac- 
turer’s line of Torque-Arm speed reducers 
and a new overload release designed for 
use with the reducers. Data and tables 
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Catalog Library 


213 214 215 216 217 218 219 220 221 222 223 224 


201 202 203 204 205 206 207 208 209 210 211 212 
225 226 227 228 229 230 231 232 233 234 235 236 


have been revised to include a new reducer 
which increases the capacity range to 43 
hp. This line of shaft-mounted reducers 
covers a speed range of 12 to 330 rpm. A 
quick method of selection is presented, 
and in addition to pective illustrations 
of reducer and re », this booklet in- 
cludes sectiona] views and engineering 
diagrams. Dodge Mfg. Corp, 


111 Air Cylinders — Bulletin A-105G 

uses only 8 pp to present complete 
engineering, design, construction and 
mounting data (including all mounting 
drawings) and dimension tables covering 
13 mounting styles in 114 through 14 in. 
bores. It’s designed for easy selection of 
proper model. Covers cushioned and non- 
cushioned cylinders, single and double 
acting, single and double rod end, spring 
return and over-si rod cylinders. 
Miller Motor Co. 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card below 
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sheets and other information. 


112 High Speed Reduction Gears 

— Built-in or coupled reduction 
gears for mechanical turbines are pre- 
sented in 8-pp Bulletin H-19. Construction 
details of bath types are shown, and design 
and material specifications included. Also 
provided are an application guide chart 
and dimensional data. Elliott Co. 





114 Bearing Lubrication Tips — 

Everyday problems of bearing 
lubrication and maintenance are treated 
in 8pp Form 426. Although dealing 
specifically with manufacturer’s own 
bearings contains practical general in- 
formation on reasons for lubrication, 
factors involved in choice of oil or 
grease, correct use of both types of 
lubricants. Includes chapter on prob- 
lems of vertical shaft mounting, as well 
as illustrations of bearing and housing 
design. The Fafnir Bearing Co. 











115 Hydraulic Cylinders — Bulletin 

701, 28 pp, provides engineering 
and descriptive data on manufacturer’s 
complete line of hydraulic cylinders. Gen- 
erously illustrated by photos, diagrams and 
charts explaining the different mounting 
types onl capacities of cylinders up to 
1500 psi and 3000 psi working pressure 
Lindberg Engineering Co. 


116 Hydraulic Actuator — Twelve- 
pp Bulletin 21 is devoted to the 
Hydromotor, company’s hydraulic actua- 
tor designed to provide high torque values 
through reciprocating rotary power. Ex- 
plains how the Hydromotor works, shows 
some of the ways it is used. Full engineering 
data, construction and operating features 
included. Schematic applications shown. 
Hydromotor Div., The Bonnot Co. 


ELECTRICAL 


117 Motors and Drives — Illustrated 
Bulletin A-2703 is a quick-refer- 
ence guide giving capsule data on com- 
pany’s a-c motors from % to 300 hp; heavy 
duty d-c motors from %4 to 1000 hp; all- 
electric adjustable speed drive from a-c 
circuits, from %4 to 300 hp; electronic con- 
trols and regulators for this motor-drive 
system; and motor-generator sets, genera- 
tors, and rotating-type regulators. Func- 
tions and advantages of each product 
are included, also service applications. 
Reliance Electric & Engineering Co. 


118 Right-Angle Gear Motor — 

Manufacturer’s new Type GW 
Syncrogear, a right-angle gear motor 
specially designed to protect gear align- 
ment is presented in 8pp Form 1680. 
Complete cutaway drawings in full color 
illustrate cantilever principle of mounting, 
construction details. Pictures vertical, 
horizontal and flange mountings avail- 
gle, single- and three-phase. The Type GW 
is designed for speeds from 20 to 155 rpm, 
gear ratios to 58:1, 4 to 3 hp. U.S. Flee: 
trical Motors Inc, 


119 Duct with Aluminum Bars — 

Bulletin B-750 presents manufac- 
turer’s Bustribution duct with aluminum 
bus bars, stressing the features of alumi- 
num as an electrical conductor. Also con- 
tains the story of how aluminum has been 
adapted to electrical uses. A chart com- 
paring relative size, weight and perform- 
ance of aluminum and copper in com- 
ws LO-X and Plug-In duct is also 
eatured. BullDog Electric Products Co. 


120 Distribution Equipment Man- 
ual — Designed as a practical 
reference handbook on standard materials 
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POWER ENGINEERING 


readily available, Bulletin 49051, 48-pp, 
provides in brief form ample data and 
information to enable quick and correct 
selection for electrical distribution instal- 
lations. Contents are presented in logical 
order of line design, starting with conduc- 
tors, poles and cross arms and carrying 
through primary and secondary distribu- 
tion materials to a practical selection of 
outdoor lighting equipment, concluded by 
reference data. Line Material Co. 


12] Trolley Power Distribution 

System — Illustrated Bulletin 27 
briefly describes new heavy-duty trolley 
busway electric power distribution systems 
of 250, 375 and 500 amp, 250 v d-c, 575 
v a-c, single and three-phase. Construc- 
tion details are pictured, advantages dis- 
cussed. Feedrail Corp. 


122 Switches for Outdoor Use — 

Bulletin 5207 describes manufac- 
turer’s line of B-2P high capacity switches 
for outdoor service and is illustrated with 
| diagrammatic drawings and ta- 
sles. Heavy duty switches described utilize 
high 
ends. 


ressure contacts at clip and hinge 
elta-Star Electric Co. 


123 Electrical Contact Rivets — 

Discussed in 6-pp Catalog C-521 
are contact rivets made from fine silver 
coin silver, silver alloys, palladium, and 
powdered metal compositions. Standard 
sizes of flat, crowned and pointed contact 
rivets also listed. Gibson Electric Co. 
124 Magnetic Amplifiers — The 

first line of Magamp magnetic 
amplifiers produced by this company is 
described in 18-pp Booklet TD-52-600. 
Defines magnetic amplifier terminology 
and explains the theory of operation. 
Curves, tables and wiring diagrams are 
used profusely throughout the sections 
dealing with component parts, applica- 
tions. Westinghouse Electric Corp. 
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COOLING, AIR CONDITIONING 


126 Mechanical Draft Cooling Tow- 
ers — Eight-pp Bulletin 47-A fea- 

tures cooling towers of the single and 
double inlet squirrel cage blower type, 
and also provides data on towers of the 
Resteantel indieond draft fan type. Sections 
dealing with the squirrel cage blower type 
contain charts showing typical temperature 
rformance data, specifications, cutaway 
lueprint drawings and a selection table 
for air conditioning and related applica- 
tions. Water Cooling Div., Binks Mfg. Co. 


127 Packaged Air Conditioners — 
Specification Sheet C-1100-S81 
describes two packaged air conditionin 
systems, one of 10-ton and the other of 
15.5-ton capacity. Tells features, includes 
specifications for the systems which are 
designed for cooling, dehumidification, 
ventilation, circulation, cleaning (and 
heating if desired). Worthington Corp. 


128 Water in Air Conditioning 
Systems — Presented in ques- 

tion-and-answer form, this 2-pp bulletin 
(Continued on page 131) 





Large Induction 
MOTORS 


This 1250-hp, 705-rpm induced-draft 
fan motor shows construction used 
for cage motors from 60 hp at 300 
rpm to 1750 hp at 1800 rpm. 


GO00D TO LOOK AT... 
and Worth Looking Inte 


THIS MODERN Allis-Chalmers cage motor looks good in 
modern power plants—one glance at its clean, simple lines and 
smooth contours tells you that. But only a careful check of 
its design features can show how much it offers ‘in all-around 
protection, easy accessibility, and operating dependability. 


Protection begins with drip-proof construction as standard 
above 500 rpm. (Splash-proofing entails no change in ex- 
ternal appearance.) In addition, louvers on air discharges 
and design of intakes keep foreign objects out of the motor. 


Accessibility starts paying dividends during installation; 
large stator air discharge openings allow ample room for 
drilling, doweling and bolting. And they encourage cleaning 


of air passages back of the stator core. For cleaning or inspect- 


Cutaway view indicates construction 
features of this modern motor. For de> 
tails, ask your A-C representative for 
Bulletin 0587542, or write to Allie 
Chalmers, Milwavkee 1, Wisconsin, 


ing the windings, only the upper halves of the end shields 
need be removed — there’s no need to disturb the bearings. 


Dependability stems from rigid cast-iron end shields that 
assure maintenance of correct bearing alignment. Capsule- 
type bearing housings protect the bearings and oil supply 
while the motor is being cleaned. And other construction 
details further uphold the reputation for long-life reliability 
enjoyed by Allis-Chalmers motors, A-3828 


ALLIS-CHALMERS > 
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Bailey Meters and Controls 
Insure Savings at 


Kerr Bleaching & Finishing Works, 


Concord, N. C. 


The key to complete returns on any investment 
in new power equipment is a fully co-ordinated 
system of meters and controls. It’s the old story, 
the tail that wags the dog—careful attention to 
this comparatively minor part of the over-all 
installation cost can mean the difference between 


profit and loss in operation. 


Here’s where Kerr Bleaching & Finishing Works 
has cut operating costs—by installing co-ordi- 
nated Bailey Meters and Controls. The installa- 
tion includes Bailey Meter Combustion Control, 


and Bailey Two-element Feed Water Control. 


Such a co-ordinated system is an important plus 
for Bailey customers. Nowhere else can you buy 
such a complete range of equipment, selected 
without bias to do the best job for you. Nowhere 
else can you find such expert engineering service, 
immediately available through conveniently 
located direct sales and service representation. 


May we help you? 


Call our local branch office or write for Bulletin 


15-H. A-113 


Se 





Fuel Consumption 


50% more 


Boiler Capacity 








Control panel, showing completely co-ordinated Bailey 
Meters and Controls at Kerr Bleaching and Finishing 
Works, Concord, N. C. 


COMPANY 


IVANHOE ROAD 
10, OHIO 


1040 
CLEVELAND 


for Steam Plants 
i 

COMBUSTION FEED WATER 
TEMPERATURE PRESSURE 
LIQUID LEVEL-FEED PUMPS 
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Typical of the outstanding steam turbines lubricated with Gulf- 
crest Oil: 182,000 kw General Electric turbine—the world’s 
largest single-shaft unit—at the Richmond Plant of the Philadel- 


phia Electric Company. 


* 





Just |\/(i!!'! for every steam turbine 
—GULFCREST OIL 


ie 
the I} {il[ |) base stock, Alchlor-processed 
the |} {{,!| | combination and concentration of additives 


the [i {{:/] | background of performance 


Gulfcrest Oil has a background of successful per- 
formance in every type and make of steam turbo- Gulf Oil Corporation > Gulf Refining Company 
generator. y ‘ i Pittsburgh 30, P 1 i 

In many of these installations the original charge aw ele tena 
of Gulfcrest has been in service more than 10 years 
with no significant change in its original character- 
istics, and with neutralization numbers always re- 
markably low and safe. 

To get this kind of lubrication for your turbine, 
call in a Gulf Sales Engineer and ask him te recom- 
mend the proper grade of this superior oil for your 
turbine. Write, wire, or phone your nearest Gulf 
office today. 


INDUSTRIAL 
LUBRICATION 
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SUMMARIZED HERE are new products and improved ones 


recent develop- 


ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-free cards on pages 37 and 131 for 
your request. Just circle the numbers of the items you'd like to know more about 


1—THROWOVER DEVICE 


Automatic control device for the 
transferring of electric circuits 
This automatic throwover panel is 
designed to transfer electric circuits to 
an emergency power source when the 
normal source fails. It is applicable for 
lighting, signal or communication sys- 
tems, exit markers, regulating and 
metering equipment, fire protection ap- 
paratus and the like, to transfer such 
circuits to a standby power source when 
the regular supply is interrupted. Al- 
though relative newcomers in the field 
of safety devices, throwover controls in 
publie buildings are required by law in 
some states 
This one consists of mechanically in- 
terlocked normal-source and emergency 
source contactors, and a pilot contactor 
Besides transferring circuits to an 
emergency source and back again upon 
resumption of regular service, these 
contactors also serve to control standby 
power equipment, such as an auxiliary 
generator, turning it on and off at ap- 
propriate times. The standard line of 
throwover panels, size 1 to 3, use ver- 
tical-lift contactors, and sizes 4 to 6 use 
clapper-type contactors. Control Dept r 
General Electric Co 


2—SPREADER STOKER 


Is designed to provide smokeless 

operation on the light loads 
This stoker is announced as offering to 
spreader stoker users the continuous 
cleaning benefits for small and medium 
sized units from approximately 100 
rated boiler hp to 75,000 |b of steam per 
hour. The continuou feature 


of this new Type CC Rotostoker is pro- 
vided by a reciprocating grate, the 
alternating sections of which are fixed 
Proper agitation of f 
porous and at the 
blow-holes or dead spots. Am 
turbulence is provided by a cor 
over-fire air and cinder return 
Detroit Stoker Co 


3—MAT SWITCHES 
Can be used on floors, platforms 
and stair treads 


bed 


ie! 


same time 


bination 


tern 


A new line of Switchmats extended 
area electrical switches in the form of 
sheets or thin mats — includes sizes and 
shapes from 2 by 2 in. to 36 by 144 in. 
The SPST switches are actuated by pre 


determined pressure ranging from a few 
ounces to several tons, without obstruct- 
ing foot or vehicle traffic. Foot pressure 
on any part of the area covered by the 
mat closes the circuit, company explains, 
and release of pressure opens it. 

Mats are hermetically sealed against 
moisture or weather. They are designed 
to handle up to 1 amp at 110 v directly, 
and control the operation of high voltage 
current devices when used in conjunc- 
tion with control boxes manufactured by 
this company. Typical uses of the mats 
include actuating automatic door oper- 
ators, entry alarms, automatic yard 
lighting, interplant traffic control sig- 
nals. The Recora Co 


4—HYDRAULIC GOVERNOR 


For wniversal application to all 
types of diesel engines 


Conventional governor principles plus 
several new features characterize this 
control. It has five readily accessible ad- 
justments designed to eliminate the need 
for changing parts to adapt the unit to 
the particular requirements of an engine. 
A self-contained oil supply and new sys- 
tem of by-pass porting and subsequent 
elimination of accumulators are said to 
avoid pressure exhaustion and permit 
effective governing under all speeds and 
load conditions 

The outer case is finned aluminum. A 
linkage arrangement using expansion 
differentials is incorporated to provide 
for automatic adjustment to tempera- 
ture changes. Two needle valves provide 
adjustment of recovery time on accelera- 
tion and deceleration. Other announced 
features include a by-pass type pilot 
valve designed for greater sensitivity 
and an adjustable auxiliary valve which 
may be operated manually, by solenoid 
or by other means for shut-down. This 
valve serves the triple function of ad- 
justing servo-piston speed, acting as by- 
pass valve to provide load limiting and 
providing shut-down of engine. Dale 
Hydraulic Controls, Ine 


5—REDUCTION GEARS 
High speed types, designed for 
mechanical drive turbines 
These new reduction gears are available 
in built-in or coupled designs. The built- 
in gears include company’s turbine and 


gear case firmly secured together, with 


a 


turbine wheels and pinion mounted on 
the same sturdy, high-speed shaft. This 
eliminates exhaust-end bearing and cou- 
pling, permitting a compact unit of mini- 
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mum over-all length, company points 
out. The coup‘ed design is a self-con- 
tained gear unit which is flexibly coupled 
tc a separate turbine drive. 

Both designs feature precision hobbed 
double helical gears, liner-type sleeve 
bearings and self-contained forced feed 
lubrication system. Offered in gear ratios 
up to 5:1 for built-in units; up to 8.5:1 for 
coupled units. Elliott Co. 


6—AIR LINE INDICATOR 
Shows presence or absence of mois- 
ture or water vapor 
For use in air or gas lines, this unit con- 
sists of a pyrex glass cylinder filled with 
moisture-sensitive blue granules, and 
has end plates tapped for '4 in. pipe. It 


is placed in the line between the air 
supply and the point at which the air is 
used. The granules stay blue as long as 
the air leaving the indicator is dry, and 
turn pink when it contains moisture or 
water vapor. 

Four tie rods protect the cylinder and 
permit disassembly for recharging with 
dry granules. Units with glass cylinder 
are factory tested at 100 psi, and indi- 
cators with clear plastic cylinders can 
be furnished for higher pressures. The 
‘ndicator is 5 in. long by 2% in. square. 
Pressure drop is given as less than 1 in. 
of water at a flow rate of 5 cfm. Bulletin 
323 describes the moisture indicator. 
King Engineering Corp. 


7—POWER SUPPLY 


Features one regulated B supply, 
one unregulated filament supply 


Excellent regulation, low ripple content 
and low output impedance are said to 
distinguish this voltage regulated power 
supply, the Model 141. The B supply is 
continuously variable from 100 to 400 v 
and delivers from 0 to 150 ma. In this 
voltage range the output voltage varia- 
tion is less than '» per cent for both line 
fluctuations from 105 to 125 v and load 
variations of minimum to maximum 
currents. The unregulated filament sup- 
ply is 6.3 v, 10 amp, center tapped and 
ungrounded. Designed for relay rack 
mounting or bench use, the unit is 7 in. 
high, 19 in. wide and 13 in. deep. Kepco 
Laboratories, Inc. 


8—VOLT-AMMETER 
is pocket-sized instrument with nine 
ranges to 300 amp, 600 v 


Several advanced engineering and design 
features are incorporated in the new 
Amprobe 300, latest of company’s snap- 
around volt-ammeters. This one instru- 
ment covers the ranges of 0-6 15 30 
60 150/300 amp a-c, 0-150,300,/600 ¥ 
a-c. Voltage leads have a new retractable 
safety plug designed to automatically 
insulate itself when removed from the 
meter. Jaws are insulated down into the 
sockets, and probe jaws are pointed for 
working in crowded switch and terminal 
boxes. The Amprobe 300 costs $49.50, 
complete with leather case and voltage 
test leads. Pyramid Instrument Corp. 





VALVES ° 


nw CRANE 


SMALL STEEL VALVES 
WITH REVOLUTIONARY LIP-SEAL 


(PATENTED) 


BONNET JOINT 


1500 AND 2500-POUND CLASSES 


Look closely at the Lip-Seal Bonnet joint of this new 
Crane small steel valve. A small bead of weld metal 
seals the joint against leakage—yet the entire mechan- 
ical load, both pressure and stem thrust, is carried by 
strong threaded members. 

Here is bonnet joint improvement that brings you 
important benefits beyond tight sealing and freedom 
from maintenance. 

For example, Crane Lip-Seal design permits a weight- 
saving, more compact structure without sacrificing 
strength or reducing seat area. It combines significant 
developments for improved flow control, ease of oper- 
ation, and durability. Add to these the ease with which 
the Lip-Seal joint may be dismantled and re-assembled 
—and you have a valve with outstanding suitability for 
your high-pressure/high-temperature power service 


needs. 
YOU GET FEATURES LIKE THESE IN LIP-SE 


SWIVEL DISC-STEM CONNECTION — Minimizes vibration— 
provides long pilot guiding for disc. Design makes a more 
rigid—yet swivel-free—connection. 


FULLY GUIDED STEM—Smoother, easier to operate. Fully 
guided by long yoke bushing and long engagement with 
lower end of bonnet. Gives positive, straight-line seating. 


TWO-PIECE BALL-TYPE PACKING GLAND—Assures uniform 
load on packing. Prevents binding on stem even when nuts 
are not pulled up equally. 


DURABLE PLUG-TYPE DISC—Has wide seating contact not 
easily damaged by foreign matter or by wiredrawing. 
Taper of disc permits close flow regulation while throttling. 


STELLITE-FACED SEATING SURFACES—Fffectively withstand 
corrosion and erosion; highly resistant to wear, seizure, 
galling, and abrasion. Seat is integral with body. 


EASY ACCESS TO STUFFING BOX—Ample space within yoke 
legs allows convenient re-packing. The swinging type 
gland eye-bolts swing completely clear. 


The Complete Crane Line Meets All Valve Needs. That’s Why, 
More Crane Valves Are Used Than Any Other Make! 


RANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


PIPE 


FITTINGS ° 


DESIGNED AND TESTED TO GIVE YOU: 
@ Absolute Tightness 
@ Freedom From Bonnet Joint Maintenance 
@ Minimum Weight and Bulk 
@ Easier Dismantling and Re-Assembly 


Simplified dismantling 
and Re-Assembly 

The Lip-Seal joint is dis- 
mantled by removing the 
small seal weld onthe lips, 
and unscrewing. The lips 
are shaped and positioned 
to simplify removal by 
grinding. They're entirely 
accessible; no pockets or 
corners to clean out. Re- 
welding is equally sim- 
plified 
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Crane Lip-Seal Bonnet 
Valvesfor 1500 and 2500- 
Pound Working Pres- 
sures. In Globe and Angle 
patterns; Socket-welding 
or Screwed Ends. Sizes: 
44 to 2-inch 

Choice of Steel as re- 
sees for service con- 


ditions 


This Circular Ready For You 


Your copy of this 8-page booklet supplied free 
on request. Gives complete information on | ip- 
Seal Valves, including materials, service recom- 
mendations, sizes, and dimensions. Ask your 
Crane Representative for a copy or write direct. 
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9—PLASTIC PACKING 


is developed to resist acids, caus- 
tics, “problem” solvents 


This extruded Teflon packing for diffi- 
cult applications is reported successful 
for use in centrifugal pumps handling 
acids, caustics and hard-to-handle sol- 
vents, operating at speeds from slow to 
3500 rpm and higher. Called Teflon 
Plastic Packing 403, it is composed of 
hredded Teflon and blue asbestos, com- 
bined with suitable binders and lubri- 
cants, extruded into an open cotton yarn 
Packing Div., Flexrock Co 


acket 


10—GEAR MOTOR 


Built in three pieces to permit quick 
removal of stator 
Designed to simplify maintenance in 
» of electrical failure of the stator, 
; new motor is built in three pieces for 
easy removal of defective stators with- 
out disturbing gear components or gear 
connections to the load. Its design in- 
corporates company’s Tri-Clad motor, a 
compact planetary gear, and a mechani- 
cal adapter. The gear is available in 
speed ratings of 780 to 13.5 rpm. The 
adapter serves the triple function of act- 
ing as the pulley end-shield for the 
motor, the motor end-shield of the gear 
housing, and a mechanical spacer for 
easy accessibility to stator frame bolts. 
The stator can be changed with the re- 
moval of only bearing enclosure screws, 
the bolts holding the front end-shield to 
the stator, and those holding stator to 
the motor adapter. A defective stator 
can be replaced by another round-frame 
model, or by a standard-motor stator 
with feet (mounted upside down so as 
not to interfere with gear-motor feet). 
In the new three-piece construction, 
openings for ventilation are at the bot- 
tom. The motor is available in ratings of 
| to 75 hp for standard applications, up 
to 200 hp for special uses. Small and Me- 
dium Motor Dept., General Electric Co. 


11—GREASE FITTINGS 
Flush type, for use where protruding 
fittings are undesirable 


rhe 


yrease 


problem of protruding heads of 

fittings being knocked off by a 
heavy blow or collision is remedied by 
this new line of flush-type grease fittings, 


according to manufacturer. They are 


made with a ball check. Supported by a 
spring, the ball prevents oil or grease 
leakage caused by back pressure. The 
ball, which holds the opening normally 
closed and cannot be unseated, is de- 
pressed for oiling or greasing, company 
explains, and the back-up spring is de- 
signed so passage through it at point of 
fullest depression is greater than the 
opening at the top of the fitting, to pro- 
vide for free flow of lubricant. Universal 
Lubricating Systems, Ine 





Want more details on 
these new products? 
Use the post cards 
provided on page 131 











12—IMPROVED WRENCHES 
For use on a broader range of 
flanges and pling 
Head walls have been reproportioned to 
improve the efficiency of these struc- 
tural box and offset striking-face box 
wrenches. Proportionately thinner head 


ws 





walls permit their use on a broader range 
of American Standard bolted flanges and 
flanged couplings. In making this im- 
provement no sacrifice has been made in 
the usable life of these wrenches, manu- 
facturer points out. J. H. Williams & Co. 


13—HEXANGLE TEMPLATE 


For technical illustrations, 
time drawing hex-nuts 


The 121 Hexangle Template, a real time- 
saver in drawing hex-nuts and hex-head 
screws in various elevations, features 103 
cutouts covering six screw sizes from No. 
10 to ‘4 in., and six elevations: 90, 60, 
45, 30, 15 and 0 deg. Cutouts are ar- 
ranged so that not only the hexagon 
shapes, but the chamfer circles and flats 
of the nuts can be drawn. This template 
is made of plastic, is 8'4 by 534 in. in 
size, costs $4.00. RapiDesign, Inc. 


14—METALLIC JOINT SEAL 
For removal of clean-out plugs, and 
as anti-seize compound 


Compound 411 is described as a pure 
metallic lead pipe thread lubricant and 
sealer for general plumbing use. Com- 
pany says it consists of not less than 63 
per cent metallic lead plus 10 per cent 
non-abrasive filler suspended in a non- 
volatile hydrocarbon vehicle. It is 
claimed to be impervious to air, water, 
steam, oils, ammonia and hydrocarbons, 
and satisfactory for use in joints or on 
any threaded fittings. A sample and 
descriptive bulletin are offered. Armite 
Laboratories 


15—REVERSIBLE PUMP 


Operates equally well when ro- 
tated in either direction 


The Model CAY was designed primarily 
for circulating cooling water in air com- 
pressors, diesel and gasoline engines, and 
other water-cooled equipment. Advan- 
tages are said to include easy installation 
in any position on a machine, simplified 
piping design and adaptability to any 
type of drive. This pump is suitable for 
heads up to 50 ft and capacities to 67 
gpm. It is fitted with two pre-lubricated 
ball bearings and has a mechanical seal 
said to eliminate stuffing box leakage. 
Gardner-Denver Co 


saves 


16—HOOK-ON VOLT-AMMETER 


Higher voltage-current ranges, new 
pointer-stop mechanism 


The Type AK-1A is a redesigned hook- 
on instrument for measuring alternating 
current instantly on five scale ranges: 
0-7.5/30/75/300/750 amp. It can be 
used on both insulated and non-insulated 
conductors simply by hooking it around 
the power line. This instrument will also 
measure a-c voltage on three ranges: 
0-150 /300/750 v. to use these ranges, 
the terminals are connected to the line 
and a positive action selector switch 
turned to the desired scale. The pointer- 
stop mechanism is designed to let the 
user quickly determine peaks in motor 
starting currents. Meter and Instrument 
Dept., General Electric Co. 


17—ANCHORING ASSEMBLIES 


Pipe bolt and eye bolt, for holding 

pipe, conduit and guy wires 
Both of these anchoring assemblies are 
claimed to provide 50 per cent greater 
anchorage in masonry. The pipe bolt 
assembly is intended for mounting 
conduit, gas and water pipe, and the eye 
bolt assembly for anchoring guy wire. 
The rust-proofed assemblies consist of 
bolt, lead sleeve, and cup-shaped steel 
anchor. After insertion in masonry, the 
lead sleeve is mushroomed out by re- 
peated blows on a special tamping tool. 
Continuing blows flatten out the steel 
anchor driving its ribbed steel edges into 


the walls of the hole. The steel anchor 
reinforces the lead sleeve. 

The pipe bolt assembly can be ob- 
tained for 14, 34 and 1 in. pipe; the eye 
bolt assembly can be had in bolt lengths 
to 6 in. with a 2-in. dia hole. Super-Grip 
Anchor Bolt Co., Inc. 


18—HYDRAULIC VALVE 


is designed to open quickly at ex- 
treme low temperatures 


This new hydramotor valve is said to 
open fully in 1 min even at — 65 F. It 
will be available in sizes up to 6 in. with 
pressure ratings from 2 in. at 600 psi to 
6 in. at 65 psi with good flow character- 
istics and a minimum of flow pressure 
drop. According to company, the valve 
will operate for any flowing medium and 
will be available for remote or manual 
control. General controls Co. 


19—HEAVY DUTY CUTOUTS 


Are made availiable with higher in- 
terrupting ratings 


These cutouts, rated 5.2 kv, 100 and 200 
amp, are designed to interrupt short- 
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circuit currents of 8000 amp at 5 kv and 
12,000 amp 2.5 kv. Interrupting ratings 
of the superseded cutouts were 8000 amp 
at 5 kv and 5000 amp at 2.5 kv. Com- 
pany says the new 100-amp heavy duty 
cutout can be distinguished from stand- 
ard duty cutouts by the reflector on the 
cutout door, which is visible from the 
ground, day or night. Distribution 
Transformer Dept., General Electric Co. 


20—PIPE CUTTER 


Portable unit for fast cutting of 
pipe, tube and conduit 
The E-Z Cutter features power driven 
rollers which revolve around the pipe, 
company says, so that cutting is con- 
tinuous and slippage eliminated and 
the high speed tool steel cutter doesn’t 
wear in one spot, so that a single sharp- 
ening gives thousands of clean, fast cuts. 
The cutter will handle pipe from %¢ 
to 2 in. and tubing from %% to 3 in 


roller type pipe support 
length and size of pipe to 
enient foot control 
operator's hands free 
work. Weight of the 
Quijada Tool Di 


Adjustable 
handle any 
cut, and a 
switch leaves the 
to handle the 
eutter is 100 Ib 
Gaines-Collins 


21—ALUMINUM PAINT 


is improved anti-rust coating for 

protecting metal surfaces 
PCA-102 Aluminum is made of doubly 
pigmented aluminum mixed with a clear 
base vehicle which is identical to com- 
pany’s PCA-101, sold for many years 
us a clear rust inhibitive. Because of this 
paint can be applied 
ibility of the base 
pany says, and 


cony 


base, the ew 
juickly without po 
bleeding through, con 
this clear base also provides a brighter 
appearance and permits better “‘leafing’’ 
of the aluminum flakes to form a mois- 
ture-proo! coating 

PCA-102 Aluminum may be applied 
by brush or right over rust with- 
out priming, aping, wire brushing or 
sandblasting. It is reputed to penetrate 
rust layers and seal the base metal 
against further rust action and to be 
equally effective as a rust preventive 
when applied over any kind of new metal 
surface. Paint Corp. of America 


22—FLOORING COMPOUND 


Cold-setting, for repairing and re- 

sealing wood block floors 
Blockset i said to seal block floors 
tightly and form a smooth surface 
which withstands heavy traffic. It does 
not require heating and claimed 
eliminate danger from fire and fumes 

According to manufacturer, Blockset 

dries quickly and when dusted 
with silica sand, can be trucked 
immediately; also, because it 
proof, it prevents moisture from pene 
trating cracks and prolongs floor life 
The Monroe Co., Inc 





Want more details on 
these new products? 
Just circle the item 
numbers on the handy 
new-type post cards 
on pages 37 and 131 











23—HEAT EXCHANGER TUBES 


Welded aluminum, offer economy 
and corrosion resistance 
These new heat exchanger tubes are 
made by longitudinally butt welding of 
company’s Alclad 3S-H12 aluminum al- 
loy sheet, rather than drawing seamless 
aluminum tubes. The same process may 
be used in making tubes for applications 
other than heat exchangers. In the two 
standard sizes now available, 1 in. OD 
with 0.049 in. and 0.065 in. wall thick- 
nesses, welded aluminum heat exchanger 
tubes are said to cost less than seamless 
aluminum tubes and substantially less 
per foot than.tubes of other com- 
monly used metals. 
These welded heat 
have the protective Alclad coating on 
both the inside and outside surfaces. 
Typical tensile strength is reported to 
be 17,000 psi and yield strength 14,000 
psi. Standard lengths of the tubes are 
12, 14, 16 and 20 ft, but other lengths 
between “/ and 24 ft may be ordered. 
Aluminum Co. of America. 


24—OXYGEN ANALYZER 


tomatic indication of oxygen 


exchanger tubes 





For 
in flue or process gas 
The Model F-3 is designed for combus- 
tion applications in power plants, steel 
mills, petroleum refineries and cement 
and ceramic kilns. Manufacturer points 
out that oxygen is strongly paramag- 
netic and this instrument measures this 
magnetic susceptibility by means of a 
simple physical principle. It is said to 
be unaffected by gases other than oxy- 
gen and its accuracy is given as within 1 
per cent of full seale for spans of 5 per 
cent and greater. Combustion ranges in- 
clude 0 to 5, 0 to 10 and 0 to 15 per cent 
and are supplied with a second range of 
25 per cent 
Another feature stressed is that any 
standard potentiometer recorder, con- 
troller or pneumatic receiver can be used 
with the F-3. Arnold O. Beckman, Inc. 


25—LINE TYPE PURIFIER 


For quickly cleaning up steam, air, 
gas and vapor lines 
increased efficiency with a 
more simplified design this improved 
Hi-eF Purifier is said to perform auto- 
matically and without moving parts to 
remove virtually all dirt, oil, moisture 
even at extreme velocities 
removes entrainment 
through a new stationary centrifugal 
separating element. Entering vapor is 
engaged by this element which imparts 
a controlled but rapid rotational mo- 
tion to the vapor, throwing solids and 
water outward to the walls of the puri- 
fier from where they are drained. This 
action is said to occur without an appre- 
ciable drop in pressure. 

Applications for the unit include 
cleaning up steam from boilers, remov- 
ing entrainment from gas lines between 


Combining 


and guck, 
and pressures. It 


and after compressor stages, and clean- 
ing up exhaust steam. Purifier is de- 
scribed as moderately priced; further 
— given in Bulletin 200. Purifier 
Div., V. D. Anderson Co. 


26—PORTABLE pH METER 


Is simply designed and economically 

priced instrument 
The Model 125 is announced as a low 
priced battery-operated pH meter of 
utmost simplicity it works with only 
three ordinary radio batteries which 
give 2000 hr of service. This is credited 
to advanced designs of subminiature 
tubes and circuits which also make pos- 
sible a drastic reduction of the number 
of electronic components. As a result, 
company states, the instrument can be 
offered for $145.00, its operation and 
maintenance are simplified and accuracy 
of 0.03 pH is assured. While this meter 
is primarily intended for battery opera- 
tion, a stabilized power supply unit 
can be furnished to operate the instru- 
ment from the a-c power line without 
the use of batteries. Photovolt Corp. 


27—OUTDOOR MOTOR 


Is built to provide greater protec- 
tion against weather conditions 


Carrying protection further than the 
splashproof design, this motor for use 
in semi-outdoor and outdoor steam elec- 
tric stations is designed to keep wind- 
driven heavy moisture out of its wind- 
ings. Its intake velocity has been re- 
duced to less than 600 fpm, so heavy rain 
particles cannot be drawn into the 
motor. Air moves vertically upward 
through side intakes into an expanded 
air space to further lower its velocity. 

Among protective design details are 
rain gutters on the sides at the air in- 
takes, which are located at a considera- 
ble height above the ground level to keep 
out dust and dirt during dry weather. 
Screens over the intake openings serve 
to keep larger particles such as paper 
and leaves. The top of the yoke is 


slanted slightly to keep water from ac- 
cumulating in puddles on top 
Ventilating air enters from the sides, 
around the circumference of the yoke, 
and makes a right angle turn at the top 
to go down into the fans at the end of 
the rotor. Discharge!air passes down 
from stator core into“the discharge 
chamber of the motor yoke directly un- 
derneath. During a strong wind, outside 
air can blow completely through this 
chamber without getting into the in- 
side of the motor, company points out. 
No special concrete foundation or base 
is required with this motor. It is availa- 
ble in the range of ratings required for 
major auxiliary drives, including boiler 
feed pumps. Allis-Chalmers Mfg. Co. 
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What's the pH value of your boiler feed water? Chances are 
that if it’s 5.9 or lower, you have return line corrosion— 
caused by excessive quantities of dissolved carbon dioxide 
and oxygen. 

Corrosion caused by a low PH is effectively prevented 
with Dearborn Formula 702. This effective Dearborn treat- 
ment, which is introduced directly into the boiler feed water, 
works three ways. First, it forms a continuous amine film on 
the return lines to prevent corrosion. Second, this same film 
improves heat transfer, thus lowering the cost of steam 
production. Third, Formula 702 will automatically repair 
the film broken by rust scale separating from the pipe. 

It will pay you to learn more about how Formula 702 
will reduce excessive maintenance, avoid shutdowns, pro- 
tect valuable equipment. Why not call your Dearborn 


Engineer today? 


DEARBORN CHEMICAL COMPANY 


Merchandise Mart Plaza « Chicago 54, Illinois 


TRADE MARK REGISTERED 


BASIC PATENTS 


Dearborn holds the 
basic patents 

(U.S. Pat. 2400543) for 
the use of filming amines 
for treating water 


YOU'LL WANT A COPY 

OF THIS BULLETIN 

Bulletin 5013, which outlines the causes of return 
line corrosion and the method of cure with 
Formula 702, will be sent on request. 


Dearborn Chemical Company, Dept. PG 
Merchandise Mart Plaza 


Chicago 54, IIL. 


OSend a copy of Bulletin $013 


O Have a Dearborn Sales Engineer call 
Name 

Company.. 

Position 


Address 
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Construction News: 


Aluminum Co. of America, Inc., Gulf 
Bidg., Pittsburgh, Pa., plans two hydroelectric generating sta- 
tions in Taiya Valley district, near Skagway, in connection with 
a proposed new aluminum smelting plant in that area, for which 
land is being secured. Plant will have a rated capacity of 200,000 
tons of aluminum per annum, and will represent a gross invest- 
ment of close to $400,000,000. It is expected to begin work in 
1953, with completion of project in about 48 mos. from that time 

Superior, Ariz. — San Manuel Copper Co., care of Magma 
Copper Co., Superior, plans power plant in Mammoth-Tiger 
district, Ariz., in connection with a copper-mining and refining 
plant development in that area, including a new townsite. A 
number of buildings will be constructed, with mill, smelter and 
other units. Cost reported over $20,000,000. Output will be for 
Government. Proposed to begin work in 1953 and to have mill 
ready for service 24 mos. later 

Pine Bluff, Ark. — Arkansas Power & Light Co., Pine Bluff, 
has disposed of a bond issue of $15,000,000, proceeds to be used 
for expansion and improvements in plants and system, including 
power substations, transmission lines and 


Skagway, Alaska — 


generating stations 
other operating facilities 

La Habra, Calif. — Beckman Instruments, Inc., 820 Mission 
Pasadena, Calif., scientific instruments and parts, 
Habra, consisting of a 
one-story manufacturing building and several smaller 
Cost estimated close to $2,000,000. Donald R. War- 
Los Angeles, Calif., is consulting 


St., South 


plans boiler plant at new factory at La 


main 
structures 
ren Co., 3109 Wilshire Blvd 
engineer 

Stockton, Calif. — General Mills, Inc., General Mills Bldg., 
Minneapolis, Minn., flour, cereal products, animal feed, etc., 
plans boiler plant at proposed new feed mill at Stockton, where 
site has been selected. It will comprise a main processing and 
production building, and several smaller structures. Cost re- 
ported in excess of $500,000 

Montville, Conn. — Connecticut Light & Power Co., 36 
Pearl St., Hartford, Conn., has plans maturing for expansion 
und improvements in steam-electric generating plant at Mont- 

e, with installation of new turbine-generator, high-pressure 

ler and auxiliary equipment. Cost reported about $15,000,000. 

ed Engineers & Constructors, Inc., 1401 Arch St., Phila- 
delphia, Pa., is consulting engineer 

Gainesville, Fla. — Municipal Water, Light & Power Dept., 
plans extensions and improvements in municipal steam-electric 
power plant, with installation of additional equipment for in- 
reased capacity. Cost estimated close to $1,500,000. 

Orlando, Fla.— Orlando Utilities Commission, 102 Wall 
“t., has approved plans for extensions and improvements in 
generating station, with installation 

ulditional equipment. Cost reported over $500,000. Work 
will be carried out at once. Robert & Co., Associates, 96 Poplar 
st., N.W., Atlanta, Ga., consulting engineers 

Bedford Park, Ill. — Corn Products Refining Co., 17 Bat- 
tery Pl., New York, N. Y., syrups, corn oils, dextrine, ete., plans 
boiler plant at new mill at Bedford Park, to cost about $2,500,000, 
with high-pressure boilers and auxiliary equipment. Sargent «& 
Lundy, Ine., 140 South Dearborn St., Chicago, Lll., is consulting 
engineer. Entire project, comprising several units, will cost close 
to $6,000,000, in addition to power house. Vern E. Alden & 
Associates, 120 South LaSalle St., Chicago, is engineer for plant. 

Greencastle, Ind. — International Business Machine Corp., 
590 Madison Ave., New York, N. Y., accounting machines and 
parts, typewriters, etc., plans boiler plant at proposed new fac- 
tory at Greencastle, for manufacture of cards and forms for use 
on company machines. It will consist of a main one-story build- 
ing and several smaller structures. Cost reported about $3,500,- 
000. Giffels & Vallet, Marquette Bldg., Detroit, Mich., is archi- 
tect and engineer 

Crystal Falls, Mich. — Municipal Light & Water Dept., 
City Hall, plans installation of a new 400-kw hydraulic turbine 
unit and accessories, in connection with expansion in municipal 
hydroelectric generating plant, recently noted in these columns. 
Holland, Ackerman & Holland, 20 North Wacker Dr., Chicago 
lll., are consulting engineers 

Columbus, Miss. — Oldbury Electro-Chemical Co., Niagara 
Falls, N. Y., industrial and other chemicals, plans steam power 
house at proposed new branch plant at Columbus, where site 
has been secured. It will comprise several one- and multi-story 
buildings for processing and general production. Entire project 
is estimated to cost about $3,500,000 


municipal steam-electric 
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City, Mo. — Kansas City Power & Light Co., 1330 
Baltimore Ave., plans expansion in new Hawthorn steam-electric 
power plant, with installation of new 100,000-kw. turbine- 
generator, high-pressure boiler and auxiliary equipment. Cost 
estimated about $15,000,000, with transmission lines, substa- 
tions and other operating facilities. Completion is scheduled 
in about 35 mos. 

Columbia Falls, Mont. — Anaconda Copper Mining Co., 
25 Broadway, New York, N. Y., plans power plant in connection 
with proposed new aluminum metal plant at Columbia Falls, 
Flathead County, where tract of land has been acquired. Produc- 
tion plant will comprise several large structures. Project will 
represent a reported investment of about $45,000,000. It is 
understood that work will begin in 1953. 

Lincoln, Neb. — Water & Light Department, 29th and A 
Sts., plans expansion and improvements in municipal power 
plant, with installation of additional equipment. Cost reported 
about $600,000. Proposed to carry out work soon. D. L. Erickson 
is city engineer, in charge. 

Hempstead, L. I., N. Y¥.— Long Island Lighting Co., 
Mineola, L. 1., is purchasing a tract of land on Anderson Island, 
Hempstead, to be used as site for new generating station. In- 
stallation will include turbine-generators with rated capacity 
of 160,000 kw., high-pressure boilers and auxiliary equipment. 
Plant will be designed for installation of additional generators 
in future. Cost reported about $25,000,000. Plans will be com- 
pleted soon. 

Ithaca, N. Y¥Y.— New York State Electric & Gas Corp., 
Binghamton, N. Y., plans new steam-electric generating sta- 
tion at Heddens, near Ithaca, where tract of about 100 acres 
of land has been acquired, fronting on Cayuga Lake. It will be 
equipped for an initial capacity of 135,000-kw., and ultimate 
rating of 500,000-kw. First unit is expected to be ready for service 
late in 1954. Cost reported over $15,000,000, with transmission 
lines, power substations and other operating facilities. 

Cleveland, Ohio — Cleveland Electric Illuminating Co., 
Illuminating Bldg., has authorized expansion in new steam-elec- 
tric generating station, Eastlake, Ohio, now in course of con- 
struction, with installation of a fourth turbine-generator unit of 
200,000-kw. rating. First two units of plant, each 125,000-kw. 
capacity, wil] be ready for service in 1953, with a third such 
generator to be installed in 1954. Fourth unit will cost about 
$25,000,000, with other facilities, and is scheduled for service 
in 1956. Entire plant will represent a total investment of about 
$80,000,000. 

Yukon, Okla. — Oklahoma Gas & Electric Co., Oklahoma 
City, Okla., plans expansion in Mustang steam-electric generating 
station at Yukon, with installation of new 100,000-kw. turbine- 
generator, high-pressure boiler and auxiliary equipment. Entire 
project is reported to cost approximately $10,000,000, with 
power substations, transmission lines, etc. It is understood that 
plans will be prepared by Pioneer Service & Engineering Co., 
231 South LaSalle St., Chicago, Ill., consulting engineer. 

Pittsburgh, Pa. — Duquesne Light Co., 435 Sixth Ave., 
has disposed of a bond issue of $14,000,000, proceeds to be used 
for extensions and improvements in plants and system, including 
increased generating facilities, power substations, transmission 
lines and other work. 

Scranton, Pa. — Scranton Electric Co. has disposed of a 
bond issue totaling $7,500,000, proceeds to be used for expansion 
and improvements in power plants and system. Company plans 
new steam-electric generating plant, with capacity of 40,000-kw., 
with power substations, transmission and distributing facilities. 

Calallen, Tex. — Central Power & Light Co., Corpus Christi, 
Tex., has plans under way for new steam-electric generating 
plant at Calallen, to be equipped for an initia] capacity of about 
66,000-kw. Cost reported over $5,000,000, with power stations, 
transmission lines and other operating facilities. Sargent & 
Lundy, Ine., 140 South Dearborn St., Chicago, Ill., is consulting 
engineer. 

Lone Star, Tex. — Southwestern Gas & Electric Co., Shreve- 
port, La., is reported planning new power plant in vicinity of 
Lone Star, with installation to comprise a 40,000-kw. turbine- 
generator, high-pressure boiler and accessory equipment. Cost 
estimated close to $3,500,000, with power substations, transmis- 
sion and distributing lines, etc. 

Longview, Tex. — Southwestern Gas & Electric Co., Shreve- 
port, La., plans new steam-electric generating plant at Lake Cher- 
okee, near Longview, with initial capacity of about 75,000-kw. 
Cost reported over $5,000,000, with power substations, trans- 
mission lines and other operating facilities. 

San Antonio, Tex. — San Antonio Public Service Bd., 201 
North St. Mary’s St., has completed plans and will proceed at 
once on extensions in municipal steam-electric power plant on 
Slado Creek. Installation will include a new 60,000-kw. turbine- 
generator, high-pressure boiler and auxiliary equipment. Cost 
reported about $750,000. Gibbs & Hill, Inc., 450 Seventh Ave., 
New York, N. Y., is engineer and contractor. 
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Swartwout RDC controls within +! psi and +3°F 
even with widely fluctuating load swings 
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Chart shows how Swartwout RDC*— Reducing, Desuperheat- 

ing and Control System—handles low-pressure turbine load 
of 65,000 to 165,000 lbs. steam per hour in Des Moines Power 
Station No. 2 of the lowa Power and Light Company. It reduces 
from 1290 to 365 psi and desuperheats from 925° to 715°F. 
When main reducing valve closes, extremely light loads can 
be handled by pressure reducing valve supplying atomizing 
steam. Operation of the system is stable regardless of load change 
or time lag. Because of the exceptional control obtained by this 
large station, the lowa Power and Light Company later pur- 
chased an additiqnal small Swartwout RDC unit to supply 
steam to house turbines. 


Swartwout 


POWER PLANT EQUIPMENT 


Chart: Courtesy lowa Power and Light Company 


Swartwout T-2 Control, with metallic 


© Swartwout V-2 Regulating Valve has 
~ smooth, nozzle-shaped passages which 
guide expansion of high-pressure steam 
to reduced pressure zone without high- 
velocity impingement or other destructive 
forces common to conventional valves. 
Undue noise, turbulence and vibration are 
eliminated; longer valve life results. 


3 Swartwout Steam Atomizing Desuper- 
heater, constructed of stainless steel, 
has accurately machined passages that 
give narrow-angle dispersion of coolin 
water outside of steam atomizing head. 
There is no impingement of steam or 
water against walls of unit, no erosion 
of parts, no need for pipe liners. 


temperature element in steam pipe, 
gives rapid and precise control regardless 
of magnitude of load or time lag. There are 
no flapper valves, relays or other delicate 
elements. Only two simple adjustments 
are involved; one for temperature, one 
for response. Asm 


SEND FOR BULLETINS $-21-E, $-22-C, $-198 © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHI8 
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Riley “50” Pulverizers give you all these other significant advantages 


Quiet vibrationless operation Small space required Low lubrication cost 
Flexibility—wide load range Minimum foundation cost No worms or gears— Just two bearings 
Ability to carry extremely low loads _— Parts easily renewed High primary air temperatures 

Low power consumption Can be operated without coal feed Low maintenance 

Ease of regulation Ease of ignition 


The Riley ‘‘50” Pulverizer is the latest development in the coal pulverizing field. It is 
the only pulverizer using tungsten carbide parts to assure long periods of continuous 
operation and low maintenance. It will pay you to investigate Riley “‘50’”’ Pulverizers 


when considering this type of equipment. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte Atlanta New Orleans St. Lowis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portiand Seattle 


BOILERS +» PULVERIZERS + BURNERS - STOKERS - SUPERHEATERS - ECONOMIZERS 
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not affected by Increase in Moisture 


All of these people have ordered 
Riley “50” Puiverizers within the 
past two years. 


PUBLIC UTILITIES 
Detroit Edison Co. 
Iowa-Illinois Gas & Electric Co. 
Monongahela Power Co 
Utah Power & Light Co 
Hartford Electric Light Co. 
Public Service Co. of Colorado 
Iowa Electric Light & Power Co. 
Northern States Power Co 
The Potomac Edison Co 
Superior Water, Light & Power Co. 
Western Colorado Power Co. 
South Carolina Public Service 

Authority 

Corn Belt Power Cooperative 
Central Ohio Light & Power Co. 


MUNICIPAL PLANTS 
City of Richmond, Indiana 
City of Holyoke, Mass. 
City of Rochester, Minn. 
City of Owensboro, Ky. 
City of Austin, Minn. 


INDUSTRIAL COMPANIES 
Carbide & Carbon Chemical Co. 
Goodyear Tire & Rubber Co 
Western Electric Co 
General Electric Co. 

Hooker Electrochemical Co. 
North American Aviation 
The Ohio Oil Co. 

National Supply Co. 
Continental Can Co. 
Monsanto Chemical Co. 

St. Croix Paper Co. 
Celanese Corp. of America 
Owens-Corning Fiberglas Co. 
Pittsburgh Plate Glass Co. 
Lawless Bros. Paper Co. 

U. S. Finishing Co. 

Bell Aircraft Co. 

Syracuse University 

U. S. Steel Company 

Riegel Textile Corp 


s s k 
This Crusher-Dryer Stage Does the Tric ales Pasco Co 
Ciba States Ltd. 
Great Lakes Naval Training Station 
2 ° . Boston Navy Yard 
Both field and laboratory tests have conclusively proven that moisture Ashland Oil & Refining Co. 


° . ‘6 ” : Ruberoid Co. 
content of coal does not affect performance of Riley ‘50’ Pulverizers 
and that capacity is not decreased with an increase in moisture provided ENGINEERED BY THE FOLLOW. 


Coals with free moisture up to ING CONSULTANTS 


primary air temperatures are adequate. Stone & Webster Engineering Corp. 
Ebasco Services 


15%, which is about the free moisture limit that coal can retain, have 
a & —— ‘ 
i i 1 i Ford, Bacon avis, Inc 

been satisfactorily pu!verized. Feed, Becen & Tvs 

¥ ‘ P Sanderson & Porter 
The ability of Riley “50” Pulverizers to handle such high moisture —— Engineers & Constructors 

3 lackson orelanc 

. ~ “tj ; ce of the crusher- Bechtel Corporation 
coals without capacity reduction is due to the performance of the cru I}, 


y “ti i “s5° reri i ree Black & Veatch 
dryer section of the Riley ‘‘50” Pulverizer. In this first stage, the fi 1) 
moisture is evaporated and the coal crushed to a fine granular state so : 

Francisco & Jacobs 


that coal passing to final pulverizing stage is free of surface moisture. Francisco & Jecobe 
Kenneth R. Warrington 


: ‘ ” . . i r V. Edeskuty 
Ask users of Riley ‘‘50’’ Pulverizers—they will tell you that moisture ii. . _ ae 
. . : “ ” : Interboro Company 
of coal means nothing to their Riley ‘‘50” Pulverizers. Condanie Coasranins Go 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your power costs 


COMPLETE STEAM 
GENERATING UNITS 


WATER-COOLED FURNACES - 
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How ONE 
can equal SIX 


IN FUEL OIL 
HEATING 


Conventional fuel oil heaters have bare tubes, with 
practically the same amount of surface inside and out- 
side. But fuel oil requires more heat transfer surface 
than does the heating steam, because of its consider- 
ably lower heat transfer rate. Therefore, the number of 
bare tubes required for the heat-absorbing capacity 
of the oil is very much greater than the number which 
would be sufficient for the heat conductivity of the 
steam. 

The G-Fin heat transfer elements of the G-R Twin 


WER ENGINEERING 


G-Fin Section compensate for this difference in heat 
transfer rates of oil and steam. Their longitudinal fins 
have a total of more than 6 times as much surface as 
the interior of the elements. This means that a Twin 
G-Fin Section will have only 1/6 the number of tubes 
that would be required by a conventional bare tube 
heater for the same duty. 

Investigate these compact, simple units and their 
many other advantages for heating your fuel oil. Com- 
plete information will be sent without obligation. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


a] BY Twin G-Fin Section 


HEAT TRANSFER APPARATUS 
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IMPROVE COAL HANDLING AT) WAYS... 


swith VERSATILE : ‘ 


,-% si ? 


“ALLIS: CHALMERS. TRACTORS: a = 





- ® HD-5G Tracto-Shovel stockpiling coal at a large indus- 
ADD FLEXIBILITY. Store coal wherever there is available trial plant in Cleveland... has averaged 2500 tons a month 
space . .. and reclaim it any time. A-C crawler tractors, for a year and a half without ever being down for repairs. 
equipped with loaders, bulldozers or scrapers travel any- 
where .. . over any ground. And in rush periods, you can 
speed up operations temporarily by transferring additional 
tractor units to the job. 


HAVE EXTRA FIRE PROTECTION. when A-C tractor units 
store coal, they spread it in thin layers and compact it by 
constant travel over the pile. The tight packing of horizontal 
layers eliminates the flues that cause spontaneous combustion 
in loose conical piles. 


REDUCE EQUIPMENT INVESTMENT. ‘The Allis-Chalmers 
tractor method is considerably more economical and flexible 
than complex conveyor or crane systems — which means 
savings in original cost as well as lower cost per ton for coal 
handling. And tractor units can also be used for such jobs 
as plant and yard maintenance, material handling, car spot- 
ting and snow removal. 


Send for free booklet, “Economic Coal Storage with Allis- 

Chalmers Tractors.” Describes modern coal-handling @ = —— : 

methods, using A-C tractors and ‘dozer blades, front-end =~ wipeumbes yond wees ships ome - 

loaders and scrapers. Write Allis-Chalmers Tractor Division. ee ee eee ee oe ee 
utility. They haul as far as 1,700 feet . . . store wher- 


ever there is available space. 


Four Diesel-Powered Models . . . 11,250 to 41,000 lb. 


LLIS‘CHALMERS 


TRACTOR DIVISION . MILWAUKEE 1, U.S.A. 








A) PONG? for Kaiser 


15 FOSTER WHEELER STEAM GENERATORS 
SERVE THE SOUTH’S BIG NEW 


For every pound of aluminum produced in this new 400,000,000 pound-per-year 


plant, Kaiser will need about 10 kwh of electric power. 





To meet this enormous, almost constant d d, Kaiser Engineers selected 
a plant consisting of gas-burning radial engines, and 15 Foster Wheeler ‘’D” type 
boilers to supply steam for the turbine-generators. 


These boilers, with a combined capacity of 3,375,000 Ib of steam per hr, 


are ideally suited to Kaiser’s requirements for reliability, ease 
of operation and high availability. And they are a natural for use in the South 
where a temperate climate permits low-cost, semi-outdoor-type installations. 


This installation is another example of Foster Wheeler’s ability 


to design and construct power-producing equipment to meet the needs of industry. 


Cross-section of one of the 1 5 duplicate Foster 
Wheeler ‘‘D“’ type steam generators for Kaiser 
Aluminum. The regenerative air heater is not 
shown. 


CAPACITY_____._.__.______225,000 Ib per hr 
SS 900 psig 
FINAL STEAM TEMPERATURE ____905 F 
TEMPERATURE FEEDWATER INLET 350 F 
Fp eencnnmemnsctmmssnranas ___Natural Gas 


For information on your steam generation 





Aluminum 


INDUSTRY AT CHALMETTE, 


Aerial view showing first six boilers 
and six of the eight stacks under con- 
struction. Nine more boilers, now 
being fabricated, will be located 

in extension of the present line. 
Turbine room is to the left. 





requirements, write to: FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, NEW YORK 


FOSTER @ WHEELER 
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Name your motor enemy= 


this TEFC Tube Type Motor 


November, 1952 


licks it! 


This totally enclosed, fan-cooled motor does its own house cleaning. It is built to 
operate under practically any kind of dirty or contaminated air conditions. A simple 
air-to-air heat exchanger system does the trick. 

All electrical parts are totally enclosed in a chamber surrounded by tubes. Fan- 
driven air rushes straight through these tubes carrying away internal heat—keeping 
tubes free of foreign matter. Cleaning is rarely needed. 

Just what does this mean to you? It means you can install this motor any place. 
Inside or out—in coal dust, soot, rain, fog or mild acids or alkalies... name your 
motor poison—this motor is built to take it. You get maximum service with mini- 
mum maintenance. 

Remember, too, this motor includes features that have made Westinghouse Induc- 
tion Motors leaders in industry. For example: Sectional covers and air shields, 
easily removed by hand. Split bearing housings, with bearings readily accessible 
for inspection or replacement. Sturdy welded steel frame; stronger, lighter, smaller. 

Get all the facts on this TEFC Tube-type Motor. Westinghouse Tube-type Motors 
for special applications, installed as long ago as 1937, have supplied a wealth of 
information to aid you in planning your installation. See your Westinghouse repre- 
sentative or write Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania. J-10376 


LARGE INDUCTION MOTORS 
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ALL THE WAY... 


YARWAY SERVICE GOES 
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LETTE RS TO THE EDITORS 





Ships and Shoes and 
Sealing Wax... 


THE AUGUST issue was of special in- 
terest and value in anumber of details, 
particularly in the review of the Wis- 
consin River situation and associated 
elements. If only the ‘“‘ voting’’ public 
could take its lesson to heart. Senator 
Wayne Morse reacts unfavorably to 
the references to lower cost electricity 
in his area under private ownership 
than in the subsidized TVA area. 

One wonders, concerning the De- 
troit Lakes situation, whether the 
addition of capacitors has caused any 
local voltage rises. 

“Engineering Education As a By- 
Product’’ was much to the point. 
When one takes into account the ac- 
complishments in days past with 
limited facilities, the cut-and-dried 
robot features of today often do not 
permit much initiative. 

Concerning the Wisconsin River 
call, I wondered whether Dudley 
Diggs of West Clox Division at La- 
Salle, Ill., was a former GE man. He 
might be the one I knew in the past. 

The new electromagnetic pump 
seems a bit over my head aithough 
the fundamentals are quite in order. 
Perhaps this is another application 
where a low-voltage high-current 
unipolar generator could fit in. 

Incidentally, there was a typo- 
graphical error in the reply about 
connecting phasing transformers 69.3 
instead of 6.93, doubtless discovered 
ere this. 

Concerning replies to Question No. 
498, I did not notice reference to a 
feature often installed with such 
equipment. This was a small hand- 
operated pump, which was sufficient 
to keep the pump primed; and each 
shift operator had this element as a 
routine chore to attend to. Of course, 
it would be unnecessary with an 
available priming supply, but in my 
experience with a portable outfit 
the hand pump served as well. 

C. O. VON DANNENBERG 
Brooklyn, N. Y. 
Editor’s Note:—- Referring to the 
electromagnetic pump, it is an interest- 
ing gadget and we found out that it is 
only one variety of electromagnetic 
pumps that have been developed. This 
one, of course, is a direct-current pump, 
since the 20,000 amp at one volt is 
direct current. They have also developed 
an alternating-current version which 
operates somewhat on the principle of a 
3-phase induction motor. In that par- 
ticular development, the liquid metal is 
virtually screwed through the pipe. In 
other words, it rotates by virtue of the 
rotating magnetic field set up by the 
windings on the outside of the pipe. We 
don’t know too much about this version, 
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but we listened to a verbal description 
of it by one of the Atomic Energy 
Commission engineers. 

Incidentally, the source of the 20,000 
amp at one volt has created some 
interest and some of our readers wonder 
what sort of rectifiers are used to pro- 
duce this current. We are quite certain 
that no rectifiers are involved, since 
practically no rectifier would have a 
voltage drop low enough to permit such 
currents. Also, the 20,000 amp could 
more easily be obtained by means of a 
direct-current generator. 

Thinking this matter over, however, 
it seems that this perhaps would be a 
good application for the homopolar 
generator, which we discussed in our 


correspondence several years ago. 


Centennial Frustration 

IN YOUR ARTICLE on the Centen- 
nial of Engineering in the September 
issue you stated that the purpose of 
the centennial in Chicago this year 
was to remind our fellow citizens of 
the factors that have produced our 
prosperity ... ete. Undoubtedly 
this was a noble purpose but one 
which I am afraid fell far short of 
achievement. 

It was my good fortune to have 
the opportunity to attend the cen- 
tennial, and while I found plenty of 
events to interest me, I was disap- 
pointed in the way the centennial as 
a whole was organized or perhaps I 
should say the way it lacked organ- 
ization. Trying to attend the various 
sessions I wanted to attend was more 
like a rat race than anything I have 
engaged in for a long time, indeed, 
my sheer inability to be at twenty 
different places at once was frus- 
trating. 

There was, of course, a wealth of 
good technical material available. 
With some 51 /engineering societies 
and associations holding full scale 
national technical meetings this was 
inevitable. The trouble was, there 
was entirely too much; too many 
meetings, too many luncheons, too 
many papers, too many societies, too 
much to divide attention from the 
main purpose of the centennial, 
which was to acquaint the public 
with what the engineer was doing. As 
it turned out, the public learned very 
little about the importance of engi- 
neering to society, except those rela- 
tively few who were able to attend 
the stage production Adam to Atom. 
These, however, were largely engi- 
neers who already knew what engi- 
neering means to society. 

The symposium program, the series 
of meetings around which the cen- 
tennial was organized, was excellent, 
at least in its conception. It was built 
around the basic theme, the enhance- 
ment of public appreciation of engi- 
neering, and the speakers and the 


papers they presented were all splen- 
did. The meetings, however, suf- 
fered from lack of attendance be- 
cause of the conflict with meetings of 
the various engineering societies. At 
the same time that the symposium 
meetings were held, there were si- 
multaneous meetings of the various 
engineering societies, and it was 
probably only natural that engineers 
belonging to these societies should 
attend their own sessions rather than 
the symposium meetings. 

This, in itself, would not have 
been a serious matter, provided the 
general public had attended the sym- 
posium meetings. But the public did 
not attend these meetings. The 
audiences were composed largely of 
people with engineering interests 
who managed occasionally to break 
away from their own society meet- 
ings, and frequently, these were only 
too few. Of the millions of people in 
the Chicago area, very few were even 
conscious of the centennial celebra- 
tion. 

It is my feeling that the lack of 
coordination between the various 
engineering societies in the centen- 
nial program stems from the same 
isolationist type of policy that makes 
it unable for the engineering socie- 
ties to coordinate their efforts into a 
single unified organization compar- 
able to the American Medical Asso- 
ciation. It would have been much 
more effective, if, in this centennial 
celebration, the engineering societies 
had pooled their resources, elimi- 
nated some 90 per cent of the tech- 
nical papers dealing with specialized 
engineering topics, and organized a 
series of general meetings which all 
could attend and each learn some- 
thing of what other groups are doing. 
This, of course, was the idea behind 
the Symposium program. 

make this criticism of the Cen- 
tennial, not in a derogatory mood 
but as a plea to the engineering so- 
cieties to abandon some of their iso- 
lationist tendencies and to coordinate 
their operations so as to better serve 
en their own and the public inter- 

There was much about the Cen- 
pe oe of Engineering that was inter- 
esting and inspiring. The exhibits at 
the Museum of Science and Industry 
were splendid; so were the papers de- 
livered at the Symposium meetings, 
and the stage production Adam to 
Atom was both interesting and in- 
structive. The trouble was in the con- 
flict of interest produced by the un- 
coordinated technical meetings of the 
societies, and in the lack of more defi- 
nite efforts to gain the attention of the 
non-engineering public to the Cen- 
tennial’s significance. I still feel that 
very few of the general public knew 
what it was all about. 


Dallas, Texas PAUL BASKIN 





Fig. |. Artist's conception of general appearance of Joppa Steam-Electric Station, now under construction by Electric Energy, Inc., 
to supply half of power for AEC's Paducah Area Project. It is of outdoor design, with 650,000 kw in four boiler and turbine units 








( NE OF THE largest electric 
power station jobs ever under- 
taken in one construction operation 
in the United States is now being 
rushed to compietion in southern 
Illinois. That plant, known as Joppa 
Steam-Electric Station, is designed 
to have maximum net capability of 
about 650,000 kw, with four units 
each giving 163 mw net output. It 
will supply about one-half of the 
power required by the new uranium- 
refining plant now under construction 
for Atomic Energy Commission, lo- 
cated at the site of the old Kentucky 
Ordnance Works 16 miles west of 
Paducah, Kentucky. That plant, 
known as Paducah Area Project, is 
estimated to require 1,000,000 kw 
for its operation, making it the largest 
electrical consumer in the world. 


Top-Speed Program 

The program of planning, eng- 
ineering and constructing the Joppa 
Power Station has been carried on at 
top speed, in keeping with the rapid 
schedule for the AEC plant. The 
first meeting and discussions were 
held in late October 1950. In Decem- 
ber 1950, the Atomic Energy Com- 
mission approved a plan proposed 
by five private utility systems, for 
the construction of Joppa station and 
the supply of half the power require- 
ments of the Paducah Area Project. 
The other half will be supplied from 





a new steam plant* under construc- 





Fig. 2. Erection photograph showing one of the boiler drums at Joppa being raised into position. Drum 


tion by Tennessee Valley Authority 
on the Kentucky side of the Ohio. 


is 50 ft long, 70 in. in diameter; one of its sections rolled from steel plate 6% in. thick. Drum weighs @Ghawace ~~ TVA to ABC. by H. J, Peterens 
240,000 Ib. In order to clear structural steel and prevent damage, the drum is raised at an acute angle Power ENGINEERING, September 1952 
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A new corporation called Electric 
Energy, Inc. was formed by Union 
Electric Co. of Missouri, Central 
Illinois Public Service Co., Illinois 
Power Co., Kentucky Utilities Co., 
and Middle South Utilities, Inc., to 
own and operate the Joppa power 
plant. These participating utility 
companies agree to supply interim 
power to the Paducah Area Project 
from their existing systems, so that 
process operation can be started 
without awaiting completion of the 
power stations. 

Ebasco Services Inc. is retained by 
Electric Energy, Inc. to provide 
engineering, design, construction, 
purchasing, inspection and expediting 
services. Construction work was 
started February 15, 1951, less than 
three months after approval of proj- 
ect. Close co-ordination between 
the companies participating in Elec- 
tric Energy, Inc. and Ebasco was 
necessary to permit choosing a site, 
placing orders for equipment, and 
carrying plant design forward, so as 
to make possible that early start of 
construction work. 


Selection of Site 

On January 16, 1951, a plant site 
was selected, approximately one mile 
square, on the right of Illinois bank 
of the Ohio River about 17 miles 
west of Paducah, Kentucky, two 
miles west of Joppa, Illinois, and 
approximately northwest and across 
the river from the AEC Paducah 
Area Project. The tract is quite flat 
and relatively high with respect to 
the river, is near the AEC plant, and 


November, 1952 


1,200,000-Ib-per-hr, 


By P. E. GOURDON 
Consulting Mechanical Engineer 
Ebasco Services, Inc. 


is convenient for connection to the 
systems of participating utility com- 
panies. Ample supplies of condensing 
water, and of low-cost coal from 
fields nearby, are available, these 
being important considerations in 
selection of site. 

The plant will be served by several 
carriers. Coal can be brought by rail 
from Southern Illinois and Western 
Kentucky coal fields, and may also be 
barged to the site from the Western 
Kentucky, Indiana, Ohio and West 
Virginia coal fields. 

First step in construction was to 
build access roads and lay out rail- 
road sidings, and to provide con- 
struction facilities including an 80- 
cu-yd-per-hr concrete mixing plant. 
The Ohio River at this point has a 
normal pool level of 290 ft, referred 
to mean sea level; an extreme low 
level of 275 may occur, infrequently, 
when navigation-dam wickets are 
down. Maximum flood level of record 
is 343 ft, and a good part of the area 
occupied by the plant is above that 
elevation. 


Construction Features 


It was desired to place the conden- 
sers low enough so that full siphon 
action in circulating-water discharge 
can be maintained at all normal 
river levels. This required excavating 
to a depth of about 70 ft for the con- 
denser pit. In order to accommodate 
the four units, an excavation 245 ft 
wide and 900 ft long was needed, 
involving the moving of about 350,- 
000 cu yd of dirt. Excavation was 
begun February 23, 1951 and work 
progressed rapidly, in spite of unusu- 
ally rainy weather, until at about 50- 
ft depth much ground water was en- 
countered. Eventually it was neces- 
sary to install over 1500 well points, 
so that excavation could be con- 
tinued. 

Foundation conditions at the site 
are good, so that piling is required 
only under points of heavy load con- 
centration or where soil has been 
disturbed by condenser-pit excava- 
tion. Turbine pedestals are integral 
with condenser-pit walls. A_ 6-ft- 
thick concrete foundation mat sup- 


JOPPA —Big Plant, Fast, 
for More AEC Power 


Joppa Steam Electric Station of Electric Energy, Inc. under construction at top 
speed to supply half of power for AEC’s Paducah Area Project. Plant of outdoor 
design consists of four 163-mw tandem-compound 3600-rpm turbine genera- 
tors, maximum total capability 650,000 kw, supplied with steam by four 
1925-psig, 1050-F/1005-F reheat steam generators 


ports condenser and turbine load. 
Finished floor, laid on a fill, is 1.5 ft 
above top of mat. Condenser pit and 
adjacent auxiliary bay accommodate 
condensing equipment, boiler feed 
pumps, low-pressure feed-water heat- 
ers, exciters, auxiliary switchgear, 
and other plant auxiliaries that are 
normally placed indoors. Roof of 
condenser pit and auxiliary bay forms 
a deck on which are located the four 
turbine generators, high-pressure feed- 
water heaters, two traveling gantry 
cranes, and the air-conditioned control 
room. 

The main station structure is lo- 
cated about 500 ft north from the 
river bank. Two intake conduits of 
84-in.-diameter precast concrete pipe 
are used, to carry circulating water 
from the circulating-water pumps, 
which are located at the intake struc- 
ture at river’s edge. Pump motors 
are not housed. Similar conduits are 
used to carry the discharge water toa 
point on the river about 500 ft down- 
stream from intake structure. Oper- 
ating machinery for the traveling 
intake screens is enclosed by a low 
housing, over which runs a 19-ton 
revolving boom-type traveling crane, 
for raising either of the eight vertical 
mixed-flow motor-driven circulating- 
water pumps. A motor-operated trash 
rake is provided for cleaning the 
trash racks. 

With the construction of four 
units proceeding almost simultane- 
ously, an area of about 35 acres is 
required for construction buildings 
and material storage. Constant study 
and detailed scheduling are required 
to make sure that each phase of con- 
struction shall be completed in its 
proper sequence and with minimum 
interference between various phases. 
For instance, backfilling of conden- 
ser-pit and auxiliary-bay excavations 
had to be done promptly, so that 
erection of bunker and boiler steel 
could start on schedule. 

With condenser-pit and auxiliary- 
bay construction largely completed 
and boiler and bunker steelwork up, 
installation of equipment for the 
first two units can proceed rapidly, 
while earlier stages of construction 
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Fig. 3. General cross-section through Joppa Steam 
Electric Station, showing outdoor design of station. 
Turbine generators are on open deck, with two 
gantry cranes running over them as shown in Fig. 1 








are carried along for units 3 and 4. 
Outdoor design is chosen for the 
Joppa plant, to reduce construction 


time and investment cost, and to 
conserve critical materials. The four 
units, including equipment and ar- 
rangement, are identical. There are 
no cross connections except for 
necessary auxiliary electric connec- 
tions and general facilities such as 
service water and compressed air. 
This arrangement results in simpli- 
fication and in reduction in cost and 
time required for engineering and 
construction. 


Plant Design and Equipment 


The plant is conveniently arranged. 
Turbine generators, gantry cranes, 
high-pressure feedwater heaters, pul- 
verizers, steam generators, forced- 
and induced-draft fans and dust 
separators, and switchyard, trans- 
formers, and oil circuit breakers, are 
all located at ground ievel and are 
completely in the open. Enclosures 
are provided around the boilers at 
drum and burner level; bunker tops 
and coal conveyors are enclosed. 
The space between coal bunkers for 
units No. 2 and 3, directly behind the 
control room, is enclosed to the height 
of the bunker tops, to house labora- 
tories, offices, assembly rooms and 
locker space. Machine shop and the 
soot-blowing air compressors are 
located in a one-story building be- 
tween boilers No. 2 and 3. Plant 
administration office is housed in a 
separate one-story air-conditioned 
building. Separate low buildings for 
miscellaneous stores and for repair of 
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trucks, locomotives and bulldozers 
are also provided. 

The turbines are three-cylinder, 
tandem-compound, tripleflow, 21- 
stage, impulse-type reheat machines, 
designed for steam at 1800 psig, 
1050/1000 F, and for normal six-stage 
bleed and 1.5-in. mercury absolute 
back pressure. The 3600-rpm, 0.8- 
short-circuit-ration generators are 
wound for 20 kv, and are rated 
150,000-kw at 0.85 power factor, 
giving 176,470 kva with 0.5-psig 
hydrogen and 216,178 kva with hy- 
drogen pressure increased to 30 psig. 
Each unit is expected to give a net 
plant output of 163 mw (163,000 kw). 
Each generator is served by a 500-kw, 
375-v separate motor-driven exciter, 
equipped with special built-in fly- 
wheel and shaft-end amplidyne pilot 
exciter. One spare motor-driven ex- 
citer is provided. 

Condensers serving the turbines 
each have 90,000 sq ft of surface 
area, and are of the two-pass, di- 
vided-water-box type, with provision 
for reversal of circulating-water flow 
while under load, in order to remove 
trash from tube sheets. 

Condenser deaeration of feedwater 
is used, eliminating the high structure 
required for a separate deaerator. All 
extraction feedwater heaters are of 
the closed U-type; two of the low- 
pressure heaters are located in the 
long condenser neckpiece between 
turbine exhaust and condenser shell. 
The two high-pressure heaters are 
vertical-type, head-downward units, 
while the other heaters and the 
evaporator-vapor condenser and tur- 
bine-gland leak-off condenser are 


horizontal units. A special circuit is 
arranged so that heat from oil coolers 
and hydrogen coolers may be ab- 
sorbed in the feedwater, when con- 
densate temperature is low enough for 
satisfactory cooling. 

Three condensate pumps and three 
boiler-feed pumps are used with each 
generating unit, with two pumps 
designed to carry maximum turbine 
load. All pumps are motor driven. 
One 30,000-lb-per-hr horizontal U- 
tube evaporator, with deaerating- 
type preheater, is provided for each 
unit. Make-up to evaporator is 
zeolite-softened water. 

There are four outdoor-type, single- 
drum, radiant-boiler, integral-furnace 
steam-generating units, one for each 
turbine generator. Each is designed 
to deliver continuously 1,200,000 lb 
of steam per hour at 1925 psig, 1055 
F, with reheat to 1005 F, when fired 
with coal of 10,000 Btu per lb heat 
content, 15 per cent moisture and 15 
per cent ash. Five Raymond bowl- 
type pulverizers serve each unit; four 
of these are rated to supply full re- 
quirements of boiler. 

Each steam-generator is equipped 
with Elesco superheater, reheater, 
economizer, tilting burners, two 
forced-draft and two induced-draft 
motor-driven fans, one Ljungstrom 
regenerative-type air heater and one 
mechanical dust separator. Two 250- 
ft radial-brick-lined reinforced-con- 
crete chimneys serve the four steam 
generating units. Compressed air is 
used for soot blowing, with automatic 
sequential-type operating control. 
Complete automatic combustion con- 
trol is provided for the units. 
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Coal may be received by barge or 
railroad, and unloaded at the rate of 
about 800 tons per hour. Storage ~ 
for about 1,000,000 tons of coal i 
provided. Ash from the steam > 
erators will be sluiced hydraulically 
to disposal areas northeast of the 
plant. 


Electric Connections 

Each generating unit is connected 
to the 161-kv switchyard through a 
bank of three 56,000/70,000-kva 
single-phase OA,FA transformers; 
one spare transformer is provided for 
the four transformer banks. A three- 
phase 15,000/18,750-kva OA/FA 
transformer connected to the main 
leads of each generator furnishes 
power at 4360v for unit auxiliaries. A 
spare auxiliary transformer of the 
same rating, which may be fed from 
Central Illinois Public Service Co. 
lines, is used for plant start-up and 
as standby for the unit auxiliary 
transformers. 

The 161-kv switchyard is located 

west of the station, on the penogy 
side of plant and coal storage area, 
order to minimize deposits on bs 
sulators. The switchyard consists of 
a modified ring bus with a total of 
nine 161-kv oil circuit breakers, with 
connections to the four generators, 


the four transmission lines leading 
to the Atomic Energy Commission’s 
substations, and to the Central Illi- 
nois Public Service Co. 161/230-69- 
kv substation. The 161-kv oil circuit 
breakers are rated at 10,000,000-kva 
interrupting capacity. The four 161- 
kv transmission circuits that span 
the Ohio River are carried on two 
sets of double-circuit steel crossing 
towers. From this point, four separate 
single-circuit lines carry the power 
to the AEC substations. 


Control and Communication 


One tunnel-type control board of 
compact design serves each boiler- 
turbine-generator unit. All four boards 
are located in the central control 
room, for maximum convenience and 
most effective control. Miniature 
indicating instruments are arranged 
in schematic outline diagram on the 
face of the control board, in such 
manner that power production-proc- 
esses from fuel to generator out- 
let can be readily followed. Major 
piping and electrical circuits are 
shown in distinctive colors, to aid in 
identification of the respective func- 
tions. Practically all units of equip- 
ment are controlled from this board. 

A separate dispatching office adja- 


cent to the Joppa plant will include 
space and control facilities for dis- 
patching the power supply to the 
AEC load, and for control of power 
interchange on the tie lines to par- 
ticipating companies Automatic 
loading of Joppa generators is pro- 
vided. 

Telephone, microwave and carrier- 
current communication facilities will 
be provided, connecting Joppa to the 
Paducah Area Project, the Shawnee 
plant of TVA, Kentucky Utilities, 
and other utilities north of Joppa. 
Radio communication will provide 
for emergencies. 

Power in excess of that needed by 
the AEC plant will be available to 
the five participating utilities over 
the interconnected systems. A new 

230,000-v transmission line is under 
construction, connecting the Joppa 
plant to Union Electrie’s Cahokia 
station, across the Mississippi from 
St. Louis, with an intermediate sub- 
station where connections are made 
to the systems of Illinois Power Co. 
and Central Illinois Public Service 
Co. This line will provide adequate 
transmission capacity, and will per- 
mit supplying power to the AEC 
plant for preliminary operations be- 
fore Joppa is completed. It will also 
provide reserve capacity. 





Principal Equipment, Joppa Steam-Electric Station 


Electric Energy, Inc., Joppa, Illinois 


TURBINE GENERATOR EQUIPMENT 


Turbine Generators—Four | 25,000/!156,250-kw 
leach) turbine generators, |1800-psig 1050/100-F 
3600-rpm, three-cylinder tandem-compound, triple 
flow, 21-stage impulse-type, six-stage bleed, 60-cycle, 
3600-rpm, 20,000-v, 0.8-ser, hydrogen-cooled, 
150,000-kw at 0.85-power factor, 176,470-kva at 
0.5-psig, 216,178-kva at 30-psig. General Electric Co. 

Exciters—Five 500-kw main exciters, 375-v 900-rpm, 
air-cooled, direct driven by 750-hp, 4160-v, 3-phase, 
60-cycle motors. General Electric Co. 

Condensers—Four 90,000-sq ft, 816,000,000-Br 
per-hr duty, horizontal, two-pass, vertical-divided 
water-box, deaerating-type, surface condensers, each 
with two IR vertical mixed-flow, single-stage 94-cfs, 
45-ft tdh, 600-rpm, motor-driven circulating-woter 
wmps; three IR vertical-reentry volute five-stage 
700,000-lb-per-hr 858-ft tdh condensate pumps; one 
IR two-stage twin-element steam-jet air ejector, with 
surface-type inter- and after-condensers and two 
priming ejectors per unit. Ingersoll-Rand Co. 

Boiler Feed Pumps—!2 Nine-stage, single-suction, 
barrel-type, 3575-rpm, 700,000-lb-per-hr, 5550-ft 
tdh, 360-F water, direct-drive, motor-driven boiler feed 
pumps. Allis-Chalmers Manufacturing Co. 

Pumps—27 Miscellaneous pumps for genera! service, 
condensate cooling water, evaporator, heater drain, 
ash nozzle and lube oi! transfer duty. Worthington 


Corp 

Feedwater Heaters—4 sets of feedwater heaters 
consisting of: one cross-over and one | Oth-stage high 
pressure heater, U-tube, two-pass, vertical, head-down, 
feedwater heaters with desuperheating, condensing 
and after-cooling sections, designed for 3200-psig, 
500-F water; one gland-steam condenser; one | 3-stage 
heater; one evaporator-vapor condenser, horizontal 
two-pass, U-tube type, designed for 450-psig water 
pressure; one | 5th-stage, one |7th-stage, and one 
19th-stage feedwater heater, horizontol, four-pass, 
U-tube type, designed for 450-psig water pressure 
one 30,000-lb-per-hr evaporctor, horizontal U-tube, 
150-psig design, with deaerating preheater; one 
cooling-water heat exchanger; designed to heat 
condensate and boiler feed to 470-F final tempera- 
ture, and supply up to J per cent evaporated make-up 
water. Foster Wheeler Corp 


STEAM GENERATOR EQUIPMENT 


Steam Generators—four ouvtdoor-type, single-drum, 
radiant-boiler, integral-furnace, steam generators, 
1,200,000-Ib-per-hr each steam at 1925 psig, 
1055 F, with reheat to 1005 F, pulverized-coal-fired 
with provision for fuel oil and natural-gas use; Elesco 


superheater, economizer, reheoter, 20% tilting 

burners; two Ljungstrom 110,200-sq ft air-heaters, two 

American Blower-type 763 ANS 202,000-cfm, 880. 

rpm, domper control, motor-driven forced-draft fans 

two American Blower-type 810 Sirocco 325,000-cfm, 
585-rpm, louver-damper control, motor-driven induced- 
draft fan; five Raymond No. 673 bow! mill pulverizers 
one Western Precipitator mechanical dust separator; 

one set Vulcan ai t-b 

equipment per unit. Combustion Engineering-Super- 

heater, Inc 

Piping Systems — Complete power-plant piping systems, 
fabricated and erected. Grinnell Co. 

Ash Removal Systems—2 Complete ash- and dust 
removal systems, each designed for 36 tons per hr 
furnace-bottom ash and 50 tons per hr fly ash, with 
sluice systems for ash hoppers, clinker grinders, transport 
nozzles and Hydroveyor fly-ash conveyors. United Con 
veyor Corp. 

Gtanene2 Radial brick-lined reinforced-concrete 
chimneys, 250-ft high, 24-ft top internal diameter 
Alphons Custodis Chimney Construction Co. 

Air Compressors—4 Soot-blower air compressors, 
2820-cfm, 500-psig discharge, 3-stage, double-acting, 
motor-driven. Ingersoll-Rand Co. 

4 Instrument air compressors, 445-cfm, vertical, 4-cy! 
inder, 2-stage, motor-driven. Chicago Pneumatic 
Tool Co. 

Control Boards—4 Boiler-Turbine-Generator control 
boards, tunnel-type, miniature remote-type instrumenta 
tion. Panellit Inc 

Automatic Controls—4 Complete sets combustion 
load- and frequency-control equipment. Leeds & North 
rup Co 





COAL HANDLING SYSTEM 


Floating Docks—Two 20-ft x 200-ft floating coal-un 
loading docks and one 20-ft x 120-ft warehouse barge 
with motor-operated Capstan. Ingalls Shipbuilding 


Corp. 

Unloading Tower—! Coal-borge unloading tower 
900-ton-per-hr capacity, with barge haul equipment 
McKiernan-Terry Corp 

Coal-handling System—Cool-handling system, 800 
ton-per-hr capacity, including rotary railroad cor 
dumper, car shake-out, trippers, crushers, scalping 
screens, 42-in. belt conveyors from car dumper, double 
36-in. distribution belt to plant, storage chute, and two 
400-ton-per-hr reclaimed-coal conveyors. Link-Belt Co 

Serapers—2 Euclid twin-engine scrapers, | 8-cu yd ca 
pacity. Hubbard and Floyd, inc. 

Locomotives—?2 Diesel-electric locomotive, 44-ton, 400 
h. p. General Electric Co. 


OTHER EQUIPMENT 


Cranes—2 Station traveling gantry cranes, | 25-ton 
capacity, 75-ft span, 60-ft lift. Bedford Foundry and 
Machine Co. 

Crane—| Intoke structure crane, 19-ton, revolving lifting 
boom, traveling-type, electric operated. Colby Steel 
and Manufacturing, Inc. 

Traveling Screens—8 Vertical traveling refuse screens, 
102-in. wide, 86-ft deep. Link-Belt Co. 

Tanks—2 Elevated steel woter-storage tanks, 135 ft 
high; one 50,000-gal capacity for well water, one 
100,000-gal capacity for river water. Chicago Bridge 
and Iron Co, 

Chiorination—! Chiorination installation for intermittent 
de-sliming of surface condensers @nd for well-water 
purification. Wallace and Tiernan Products, inc. 

Chemical Feed—!| Chemical-feed installation for pro- 
portioning feed of sulphite and phosphate solution to 
individual units. Milton Roy Co. 

Oil Conditioners—4 Bowser size 4 turbine oil condi- 
tioners and auxiliary equipment. Bowser, Inc. 


ELECTRIC EQUIPMENT 


Auxiliary Motors—73 Motor drivers for auxiliary 
equipment, 400- to 2500-hp, 3-phase 60-cycle, 4000-v, 
squirrel-cage induction-type. Elliott Co. 

Auxiliary Motors—1!27 Motor drivers for smaller 
auxiliory equipment, 1- to 250-hp, 3-phase, 60-cycle 
440-v, squirrel-cage induction-type. Elliott Co 

Power Centers—!4 Sets metal-clad power centers, 
indoor-type, each including 750-kva 4160/480-v 
3-phase, 60-cycle, dry-type transformer direct con 
nected to 4800-v switchgear. Westinghouse Electric 


i 

Auxiliary Switchgear— | 0 Sets metal-clad switchgear, 
indoor-type, for control of 4160-v station auxiliaries 
Westinghouse Electric Corp 

Auxiliary Transformers—5 Auxiliary transformers, 
outdoor-type, 15,000/8750-kva, 3-phase, 60-cycle, 
type OA/FA, low voltage 4360, higher voltage four 
units at 20,000 v, one unit at 167,000 with adjustable 
taps. Pennsylvania Transformer Co. 

Main Transformers—!3 Main power transformers, 
outdoor-type, 56,000/70,000-kva, single-phase, 60 
cycle, type OA/FA, 20,000/161,000-v with voltage 
adjusting taps. Pennsylvania Transformer Co. 

Circuit Breakers—9 Oil circuit breakers, ovtdoor-type 
161-kv, 1200-amp, three-pole, single-throw, 10 
000,000-kva interrupting capacity, ten-cycle closing 
time, three-cycle interrupting time, adjustable |5- to 
45-cycle automatic reclosing time. Pacific Electric 
Manufacturing Co. 








Fig. 1. Here are the complete works of the fluid 
drive as mounted in the casing and oil reservoir 


of Fluid-Driven Fans 


| ASIC PRINCIPLE of transmit- 
ting power through a_ vortex 
ring of oil without direct mechanical 
connection is so well understood by 
most people in this country today, 
because of its almost universal use 
on automobiles, that no space will 
be devoted to describing this basic 
principle. The automotive type fluid 
drive is a constant-filled device and 
does not in itself provide variable 
speed. When fluid drive is used with 
constant-speed electric motors to 
produce variable speed on a forced 
or induced draft fan, oil must be 
added to or removed from the driving 
oil vortex, and at the same time, this 
oil must be continuously cooled to 
remove the heat equivalent of the 
slip horsepower. 

In the Type VS a 4 variable- 
speed fluid drive, Fig. 1, the oil is 
contained in a tank. The tank has 
an oil level gage and a removable 
top section. This tank encloses all 
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working parts and is the base of the 
machine. The oil cooler and oil filter 
are mounted externally as shown in 
Fig. 4, and the unit is connected by 
flexible couplings to the driving 
motor and to the fan. It can be set 
on its own base, independent of 
either the fan or the motor, the base 
being of ample area to catch any oil 
drip, and is provided with a bottom 
sloping to a tapped connection on 
the side, so that oil can be collected 
easily if any is spilled during filling 
of the device. During normal opera- 
tion, the fluid drive is very free of 
oil drip and is easily kept clean. 

The oil is constantly circulated by 
a centrifugal pump A, Fig. 5, gear- 
driven frem the input shaft, through 
the externally-mounted oil cooler B, 
Fig. 4, next through both radial 
bearings C, Fig. 1, then through the 
Kingsbury thrust shoes D, and out 
into the driving oil vortex between 


impeller E, and runner F, Figs. 3 


and 5. Large ports are provided in 
the inner casing G, Fig. 5, to permit 
oil to assume a level, in a space be- 
tween it and the outer casing H, 
proportionate to the amount of oil 
in the driving vortex. 

The large-capacity scoop tube 
slides in and out in horizontal fixed 
guides, similar to the cross-feed car- 
riage on a lathe, to peel off the re- 
volving ring of oil and return it to 
the reservoir in the base. This scoop 
tube is directly operated by a rod J, 
Fig. 1, extending through the side of 
the fluid drive for easy connection to 
automatic control stand. The scoop 
tube handles the same quantity of 
oil as the pump capacity when in a 
fixed position for constant output 
speed. 

On reducing speed, the scoop tube 
is jammed deep into the revolving 
oil ring, handling, during this period, 
more oil than is supplied by the 
pump. When operating at full out- 


NEERING 


ry 
OVWEK ENG 





Vortex ring of oil transmits power without mechanical 
connection in the well-known fluid drive. It is now used 
on power plant forced- and induced-draft fans. Con- 
trol of speed is accomplished by pushing a lever in and 
out of the drive. Here are details of how the drive works 


put speed, it is possible | to empty the 
driving vortex in 4 to 5 sec. A force 
of 70 to 110 lb. is required to move 
the control rod a distance of 5 in. 
to 14 in., depending on the size of 
the unit, to empty the driving vortex 
at this maximum rate. 

On increasing speed, the scoop 
tube is drawn away from the revolv- 
ing oil ring. Very little force is re- 
quired for this movement. The oil 
pump fills the circuit up to the new 
scoop tube position, at which point 
it returns the pump capacity of oil 
to the tank and a new oil level is es- 
tablished for the new speed. 

Capacity of the oil pump estab- 
lishes the rate of filling the driving 
vortex. For fan work, a pump of 
sufficient size to fill it completely in 
25 to 45 sec. is most desirable. This 
selection depends upon the size and 
speed of the fluid drive. Time for 
partial filling is proportional to nor- 
mal boiler swings and usually is ac- 
complished in a very few seconds. 

On acceleration of the fan, the 
driving motor is capable of constantly 
applying in excess of full-load torque 
through the fluid drive to the fan, to 
overcome the inertia of the wheel, 
which is a constant, and the air re- 
sistance of the wheel, which increases 
as the square of the speed. On de- 
celeration, the constant wheel inertia 
tends to keep the fan wheel turning 
and the variable air resistant torque 
retards or brakes the wheel at a 
variable rate. The composite picture 
is that it is necessary to remove oil 


at a much faster rate than it has to 
be supplied if the overall response 
characteristics up and down are to 
be similar, which is the preferred 
situation for best automatic control. 

There are no inertia delays in the 
VS-Class 4 as the oil is always flow- 
ing at full capacity. It is possible to 
position the scoop tube to overfill 
momentarily, to use full motor torque 
for slight speed changes and then 
rapidly remove the surplus oil on 
reaching the desired speed. On quick 
drop in speed, all the oil can be re- 
moved from the driving vortex in a 
few seconds, letting the speed fall 
freely until the desired speed is ap- 
proached, when the scoop tube will 
be withdrawn to the correct position, 
letting the oil pump fill the driving 
vortex to the point at which the new 
speed will be established. 

A typical performance curve of a 
properly-selected fluid drive is shown 
in Fig. 6. It illustrates the torque 
capability of the unit at various 
scoop tube positions. The torque re- 
quirements, square curve, of a fan 
load are superimposed to illustrate 
the sharp intersections at all useable 
loads. This means ability to control 
without hunting at any control rod 
setting. 

The VS-Class 4 is designed to 
eliminate anti-friction, ball, or roller 
bearings and all electrical connec- 
tions. It is designed for fast, simple, 
accurate speed control and is the re- 
sult of the extensive use of variable- 
speed fluid drive over 20 years. 


Fig. 3. Heart of fluid drive: Outer casing 
H; Runner F; impeller E, as explained in text 


Fig. 4. Complete fivid drive installed, with 
oil cooler B mounted on outside of reservoir 
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Fig. 5. Cross-section through fluid drive showing how input and output 
assemblies connect only through oil circuit, controlled by scoop tube position 


Fig. 6. Typical performance curve of fluid drive show- 
ing torque capability at various scoop tube positions 




















Above—Assembling the first of two water-wheel generators at Hungry 
Horse Dam. This rotor weighs | ,000,000 Ib. Generator is rated 71,250 kw 


Left— When Hungry Horse is completed it will store 3,500,000 acre-feet 
of water and add 800,000 kw of power to the Northwest Power Pool 


Kaplan propeller-type water wheel runner for 55,000-hp, 48-ft head, 
81.8-rpm Allis-Chalmers hydraulic turbine at TVA Pickwick Landing’ Plant 














Tavazzano Power Station, Milan, Italy. First Italian steam power Above—401,000-Ib stator of 175,000-kw generator for East River 
station to use natural gas fuel. The station output is 125,000 kw Station of Consolidated Edison, N. Y., built by General Electric Co. 
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Speed-torque curve of squirrel-cage in- 
motor; non-uniform accelerating torques 


*UCCESSFUL application of elec- 
J tric motors to industrial machin- 
ery requires much more than a knowl- 
edge of motor design and operating 
characteristics. Most important phase 
of the additional information required 
is a thorough knowledge of funda- 
mental mechanics. Such knowledge 
is useful in caculating power require- 
ments of various machines, interpret- 
ing power data, selecting flywheel 
characteristics, plotting duty cycles, 
and determining acceleration and re- 
tardation time, force, and energy 
relationships. 

In the analysis of drive systems, 
the power engineer or the electrical 
application engineer probably spends 
more time with fundamental mechan- 
ies than he does with electrical phe- 
nomena. It is just as important to 
find out accurately what the motor 
or drive system has to do, as it is to 
design a motor or drive system to 
perform specified functions. For in- 
stance, on four-and five-stand tandem 
mills for cold reducing steel strip, it 
is necessary to bring the machine as a 
whole up to speed while maintaining 
proper speed and tension relationships 
between the individually-driven stands 
and the reel drives. Tension between 
stands is a considerable portion of the 
total motor load, and the accelerat- 
ing forces can equal or exceed the 
rolling load. For instance, the fifth- 
stand motor of a mill for rolling tin- 
plate is rated 3500 hp and has the 
following loads 


Rolling hp 

Back Tension hp 
Forward Tension hp 
Net hp running 


2700 
1000 
100 
S300 
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By W. R. HARRIS, Manager 
Steel Mill Engineering, 
Westinghouse Electric Corp. 


Fig. 2. Tire testing machine requires over 30 min to reach 
full speed. The tire brakes it to a stop in a few seconds 


Accelerating hp 2400 
Net hp accelerating 5700 
Under emergency conditions such a 
mill can be stopped from 4000 fpm 
in 3 to 4 see while maintaining ten- 
sion between all stands and can then 
be started up again without breaking 
the metal. Such performance is due 
to accurate determination of the op- 
erating requirements through the use 
of fundamental mechanics and to de- 
signing the drive motors and asso- 


ciated control systems to meet these 
conditions. 

Any good textbook on mechanics 
contains the fundamental formulae 
needed for application work. How- 
ever, these data are seldom worded in 
engineering terms and units and are 
not available in readily usable form. 
This article describes and develops 
that part of fundamental mechanics 
most useful to power and electrical 
application engineers. Most of the 
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MOTOR 


To get correct driving motor for a given job, power engi- 
neer must start with driven machine’s needs. Starting 
there, here’s how he can figure back to driving motor 
horsepower, speed, acceleration time, and duty cycles. . . . 


data are given or can be derived froma 
few fundamental formulas as fol- 
lows: 


Rotation Translation 
T. = Ia F, = Ma 
E. = TO iw = FS 
P = Tw > = Fx V 
Tw? E, = = 
i ae Wk? M W 

4 £ 


Lh 1 these formulas, the terms are: 
torque in pounds feet 
accelerating torque 
inertia in pound feet seconds 
squared, which is the product of 

weight by radius of gyration 
squared, divided by the accelera- 
tion of gravity. 
acceleration of gravity = 
per sec per sec, approx. 
angular acceleration in 
per second per second 
weight in pounds 
radius of gyration in feet 
= work done in pound feet 
power or rate of doing work in 
pound feet per second 


Ex = 


9 


32.2 ft 


radians 


= angle in radians (27 radians in one 
revolution) 
Kinetic energy in pound feet 
= angular velocity in radians 
second 
force in pounds 
accelerating force 
= acceleration in feet per second per 
second 
= mass in pound seconds squared 


per 


per foot or 


distance in feet 
velocity in feet per second 
Rotation — Hp — Torque — Rpm: — 
Horsepower is the rate of doing work 
and is defined as 550 ft lb per see or 
33,000 ft lb per min. 


a 


Tw 
Hp = 550 


rpm 


rpm 

5250 
Usually the hp and rpm of a motor 
are given on the nameplate and it is 


Fig. 3. View of 5-stand tandem cold reduction mill driven by a total of 17,550 hp in d-c motors. Good 
performance is obtained under accelerating conditions through the use of fundamental mechanics 


necessary to know thestarting torque. 
T = HP x 5250 
rpm 

A useful rule of thumb is that one 
hp at 1750 rpm is equivalent to 3 Ib 
ft torque. By rationing hp and rpm, 
the torque of any motor can be 
estimated mentally. 

Translation — Hp — Force — Ve- 
locity: — 

FxvV F X fpm 
Hp = 559° ~ 33,000 

This relationship is useful in many 
instances. For example, a strip of 
steel between two stands of a tandem 
cold feduction mill is running at 3300 
fpm and has a total tension of 10,000 
lb. The hp developed is: — 

H F x fpm__ 10,000 x 3300 

P = —33,000 ~ 33,000 

1000 

Rotation — Time to Accelerate: — 
One of the most frequent problems 
is to figure the time required to accel- 
erate a motor and the machine it 
drives. A simple formula can be de- 
rived from the fundamental rela- 
tion: 


dt 


Since: 


Wk? X (rpm, — rpm;) 
308 x T, 

This formula can also 
derived without the use of higher 
mathematics as follows, assuming 
again that torque is constant during 
the accelerating period. 

la 


t (secs) 


be easily 


02 at, which means 
that the diffe arence in speed is equal 
to the product of acceleration and 
time. 

By solving for acceleration in (b) 
and substituting the value in (a) we 
get: 

ta I(w, — w) 
which is identical to the formula 
obtained mathematically. 

For example the tire tester shown 
in Fig. 2 consists of a huge flywheel, 
brought up to speed by a motor and 
stopped by pressing the tire against 
it and applying the brakes. The fly- 
wheel and motor have a Wk? of 
10,000,000 Ib ft*. The motor is rated 
400 hp at 350 rpm, 6000 lb ft rated 
torque. The variable voltage control 
system is designed to apply full load 
torque continuously during the ac- 
celerating cycle. The time to ac- 
celerate is: 

: 10,000,000 350 = 1890 sec 

308 x 6000 

31.5 min 

Limitations of this formula should 
be carefully noted. Constant ac- 
celerating torque was assumed in 
deriving the formula and if the ac- 
celerating torque is not uniform 
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which is usually the case — an error 
is introduced.\The error is small for 
small torque Yvariations, and by 
breaking up the speed-torque curve 
into segments and calculating the 
time for each segment the total time 
can be calculated very accurately. 

Friction, windage, and load reac- 
tion torques must be subtracte¢ from 
the motor torque in order to obtain 
the torque available for acceleration. 
As an example, consider the speed 
torque curve of a squirrel cage motor 
as shown in Fig. 1. Assume a Wk? of 
10 lb ft? and a constant friction or 
load torque of 6 lb ft. It would theo- 
retically take an infinitely long time 
to accelerate to the point where the 
friction torque equals the motor 
torque as the accelerating torques 
become progressively smaller. So cal- 
culate the time required to accelerate 
to 1750 rpm as follows 


Wk Wk 


rpm, 

rpm, 

For example, consider the follow- 
ing system and obtain the total 
Wk? at the motor shaft. 





went 


GEAR RATIO «= 2/1 


Wk 


of machine at motor 


10 (3) 10 Ib ft? 
1750 


Wk? of motor at 15 lb ft? 

Total Wk 25 |b ft? 
Straight Line Motion: — Bodies 

such as planer beds, elevators, log 


motor 


Table showing calculation of acceleration torque involving speed, average motor torque and load torque 


Average 
Motor 
Torque 


Difference 

RPM RPM 
0/1000 1000 
1000/1400 400 
1400/1670 270 
1670/1715 45 
1715/1730 15 
1730/1750 20 


Translation Time to Accelerate: 
By starting with the relation 
f Ma and proceeding as shown 
under Rotation Time to Acceler- 
ate the formula for translation ac- 
celerating time is derived as 
Wifpm fpm 
1932F, 

The same general limitations as 
discussed under Rotation Time to 
Accelerate apply here. Where the 
force is not constant a similar pro- 
cedure should be used to obtain an 
accurate estimate of time. 

For example assume a planer bed 
and load which weighs 40,000 lb and 
which is to be accelerated to 200 fpm 
in the return stroke. The force is 3600 
lb. The time of acceleration is: 


200 0 
3600 


Shafts at Different Speeds: 
Motors are often geared or belted to 
the machines they drive and different 
parts of machines may run at widely 
different speeds. To facilitate cal- 
culations it is desirable to get the 
equivalent Wk? of the complete sys- 
tem at one point usually at the 
motor shaft. To transfer Wk? remem- 
ber that the stored energy of the 
system remains the same. Thus: 


40,000 
1932 


1.15 sec 


or in other terms 


Average Seconds 
Load Acc 


Torque Torque Time 


.33 
-37 
-76 
.15 
-07 
15 


Total Time .83 


carriages, and cranes and hoists have 
straight line motion. They are con- 
nected to the driving motors by 
either rack and pinion or cable at- 
tached to drums. Such drives may be 
required to meet rigid duty cycles 
and often require careful evalua- 
tion of accelerating and decelerating 
torques and times. 

To obtain an equivalent Wk? at the 
motor shaft equate the stored en- 
ergies and solve for the Wk? as 
follows: 

16 Tu lg MV 
Reduce to engineering 
cancel out ! >. 


Wk? /rpm és) W on) 
g ( 60 g \ 60 
Wk W ( fpm y 
rpm X 2r 


For example, assume a motor 
geared to a planer bed so that 600 
rpm of the motor is equivalent to 
628 fpm of the planer bed. The bed 
and work weighs 1080 lb. The equiv- 
alent Wk? of the planer bed at the 
motor shaft is: 


terms and 


628 ‘ 
Wk: = 1080( ..* 
600 « 2 
Radius of Gyration: — The radius 
of gyration of a circular disk or cylin- 
der about the center is: 


30 Ib ft? 





t 


Of 








Radius of gyration of a hollow 
circular disk or cylinder about the 
center is: 


a] a + 
i; <s 
J 
Mf) 


These two shapes are the ones 
mostly found in engineering prac- 
tice. For the radius of gyration of 
other shapes refer to handbooks or 
calculate. 

HP Seconds Stored Energy:-—In 
work with flywheels such as those for 
punch presses, shears, wood chipper 
discs, and flywheel m-g sets used in 
metal rolling and mine hoist applica- 
tions, it is convenient to know the 
stored energy in terms of hp-seconds. 
Since the change in kinetic energy is 
equal to the work done, the hp- 
seconds for a system in rotation are: 


1 Tw} I Lw3 
Hp-sec. (5 560) (3 sen) 


_ Wk Rpm3) 








J 





Rpmj 
3,231,000 
For translation: 


HP secs. = (; a (; ‘ae 
2 550 2 550 


W x (Fpmj — Fpm: 
127,512,000 

For example, an 84-in., 10-knife, 
375-rpm chipper in the paper indus- 
try has a Wk? of 130,000 lb ft?. From 
available power data it is known that 
1620-hp-see is required to chip a 
14-in. diameter oak log 4 ft long. The 
torque of the wound-rotor driving 
motor is small compared to the load 
torque and can be neglected. Cal- 
culate how much the system will 
slow down when chipping one log. 

The stored energy in the chipper 
130,000 « (375)? an 

3,231,000 5660 hp 
sec. The energy remaining after the 
cut will be 5660-1620 = 4040 hp sec. 
Since the stored energy varies as the 
square of the speed, the per unit 
speed after the cut will be: 

4040 

\ 5660 ~ 

Rpm = 0.845 x 375 = 317 

Use of energy expressed in hp- 
seconds as in the above example 
often results in considerable simplifi- 
cation of calculation work. Consider 
for instance that logs are fed at 
specified intervals. It is a relatively 
simple matter to determine the end 
result through use of stored energy, 
whereas it would be considerably 
more time consuming if torque, time, 
and Wk? values were used. 

The information presented in this 
paper covers the fundamental me- 
chanics needed for about 99 per cent 
of industrial motor applications. A 
thorough knowledge of such data is 
one of the most handy tools in the 
power engineer’s kit and proper use 
of it is the best assurance of successful 
applications. 


disk is 


= ye-ile = 0.845 
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Babbitted Bearings— 


Reasons for Troubles, and Their Cures 


When using babbited bearings, failures can cause 
machine damage and losses in downtime. If a bear- 
ing failed and it was necessary to pour your own, 
could you do it? Here are some causes of failures 
and cures plus how to pour your own, recom- 
mended by American Smelting and Refining Co. 


ABBITTED BEARINGS are used today in a wide variety of power plant 
| equipment. Consequently, the troubles that occur in them and the ways of 
overcoming these troubles are part of the fundamental operating knowledge 
of all power engineers. It must be emphasized that the babbitted bearing, 
when properly used and maintained, is one of the most dependable and rugged 
components of modern machinery. However, here is a brief once-over of the 
principal precautions you must take to keep them at top performance. 


1 Trouble in the bearing metal 

itself: 

Cause: Selection of wrong bearing 
metal for job. 

Cure: The recommendation of the 
equipment supplier or a repu- 
table manufacturer of bearing 
alloys should be sought and 
followed. Generally speaking, 
tin-base babbitts are best for 
high speeds and heavy-duty 
service . . . lead-base babbitts 
for medium or low speeds and 


loads. 


Trouble in making the _ bear- 
ings: 
‘ause: a. Improper method of melt- 
ing 
b. Improper bond between 
liner and shell 
Porosity of liner, segrega- 
tion of the constituents in 
liner and hard spots which 
cause scoring of shaft. 




















Fig. 1. Use of a stirring rod with perforated plote 


Cure: a. Melting 

1. Make sure melting pot 
is clean 

2. Heat kettle uniformly 
to prevent segregation 

3. Stir molten metal thor- 
oughly using long-han- 
dled steel rod with 
perforated steel plate 
attached (Fig. 1 
Control metal tempera- 
ture with pyrometer. If 
none is available use 
white pine shaving. When 
molten babbitt starts 
to turn the wood brown, 
it is ready to pour (Fig. 
» 


5. Do not allow the metal 
to cool or stand over- 
night in pot. Segrega- 
tion will usually occur 
Do not add drosses, 
sweepings, or skimmings. 
They usually contain 
detrimental impurities. 
The safest and least ex- 
pensive procedure is to 
return all these mate- 
rials to a_ reputable 
smelter for refining 

Bonding 

1. Machine the shell- sur- 
face to a “phonograph” 
finish. Avoid use of 
lubricant when taking 
last cut 

2. Degrease in a commer- 
cial alkaline cleaner held 
just below its boiling- 
point 

3. Etch for 3 to 5 minutes 
in a water solution of 50 
per cent hydrochloric 
muriatic) acid held at 
160 to 180 F. If not 
clean, repeat degreas- 
ing and etching 
Dip into a flux at 150 F. 
A saturated solution of 
two parts zine chloride 
and one part of am- 
monium chloride in wa- 











ci 





Cc. 


ter is usually satisfac- 
tory 
Dip the shell into a 
bath of molten bonding 
alloy (tinner’s solder) 
kept about 150 F above 
its liquidus tempera- 
ture. The shell should 
have a silvery appear- 
ance on removal from 
the bath. The shell 
should not be allowed to 
cool before casting the 
liner 

Casting 

1. The mandrel and shell 
should be at a tempera- 
ture higher than 250 F 
to eliminate the danger 
of moisture or steam. 
The shell should be at a 
temperature above the 
melting point of the 
bonding or tinning metal. 
The temperature of the 
mandrel should be ap- 
proximately 100 F higher 
than that of the shell so 
that solidification can 
progress from the shell 
to the mandrel 

2. The stream of metal 
should be poured against 
and moved around the 
circumference of the 
mandrel to prevent lo- 
cal overheating 
Use a ladle of sufficient 
capacity to permit pour- 
ing the entire bearing 
at one time; this re- 








duces the likelihood of 
cold spots, laminations, 
folds, or hard spots 


3 — Trouble in installation of bear- 
ings: 


Cause: a. 


b. 


Presence of foreign parti- 
cles (dirt or metal chips) 
Insufficient or excessive 
clearance 

Misalignment of shaft 
Make certain all foreign 
particles, such as dirt, 
metal chips and lint, are 
wiped from the bearing 
and shaft with a lint-free 
material 

Make certain the clear- 
ances between the bearing 
and the shaft are adjusted 
in accordance with manu- 
facturer’s recommendations 
Make certain shaft and 
bearing are in proper align- 
ment and the tension of 
the bolts is even. 


- Trouble in operation and main- 
sy of bearings: 


Cause: a. 
b. 


. Corrosion due 


Jse of improper lubricants 
Failure to filter foreign 
particles from lubricants 
Overloading or overspeed- 
ing of equipment 
to over- 
heating of lubricant 
Corrosion due to dilution 
of lubricant with acidic 
compounds or water 
Fatigue caused by high lo- 
cal compressive and high 
local bending stresses 
Select the proper lubri- 
cant. In most cases the 
equipment manufacturer 
has recommended the lu- 
bricant found to have the 
necessary properties 
Set up a regular mainte- 
nance and inspection sched- 
ule for all bearings and 
follow it closely 
Keep lubricants free of all 
foreign matter (you bought 
it that way) by using 
proper filtering and clean- 
ing devices 

tun the equipment at the 
speed and under the load 
for which it was designed 


Handy Labeling Tape 


W HAT’S the number of this cir- 
cuit? 
How many 


Its voltage? Is it ac or de? 
amps? What phase? 


Where is the panel that it serves? 
Which fuse has blown? 

An immediate and correct answer 
to one or all of these questions is fre- 


quently 


needed to prevent loss of 


time, damage to equipment or even 


personal injuries. 


While many sys- 


tems have been devised to provide 
such answers, one of the simplest is 
through use of the recently devel- 


oped type of plastic 
shown here 


marking tape 
a new marking tape 


on which all necessary circuit data 

































































“Running pretty hot, isn't it?” 


can be noted and the tape applied 


directly to panels, circuit breakers, 
switches, fuses, wall outlets and as 
flags to wires and drop cords. The 
tape is pressure sensitive, made to 
stick without moistening to any dry 
and comparatively smooth surface. 

The new tape may be written on 
with a pencil or any pointed instru- 
ment but the writing is not on the 
surface of the tape. It appears be- 
neath a transparent plastic outer 
layer which protects it against 
smudging, dust, dirt, oil, water and 
chemicals. 

Temperatures between —40 F 
and 160 F do not affect the tape 
in any way, it is claimed. It is de- 
signed to be fadeless and to provide 
a permanent label that can be 
stripped off one surface and re- 
applied to another many times with- 
out leaving a mark or losing its ad- 
hesive quality. 

Four standard colors (blue, green, 
black and red) are available, provid- 
ing a handy aid to coding, and widths 
from 5/16 in. to 2 in., in a wide va- 
riety of roll lengths, all fitting stand- 
ard dispensers or those supplied by 
the manufacturer. 


CRO PO Pam a2 
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Labeling tape used as flag on electrical wiring 


The new tape also has many non- 
electrical applications. 
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Select Batteries With a 
Capacity Curve 


Batteries, like anything else, should be selected 
to meet their job requirements. Here is how a 
capacity curve can help you pick the right battery 


For example, suppose that bat- 
teries of Gould Type XVL-Z are to 
be discharged at the 6-hr rate. In the 
curve, made for this battery, find the 


6-hr arge 


By K. A. VAUGHAN 
Supervisor Field Engineering 
Gould-National Batteries, Inc. 

intersection of the 
ninal 


horizontal 


rate line with the 
Following the A and 
the vertical line B shows the ampere 
nour amp-nr per 
positive plate and the ampere capac 
ity to be 6.7 an p per positive plate 
Current and duration of discharge 
determine ampere-hour capacity | 
the formula: ampere-hour capac 


equals current in amperes multiplied 


USED, a battery 


now 


Ca- 
many 
supply a 
tilizing 


sup 


pacity curve can tel 


what size batteries wil capacity to be 10 


PROPERL} 
and 


sucn 


power requirement. I 


curves, a user can check 
plier’s recommendations and be dou- 
inder-capac- 


down too soon 


bl certain not to select 
rur 
batteries that call 


initial cost 


ty batteries that 
ver-capacity 
for unwarranted 

Battery 


energy a 


c ity. the tot t 
apacity, the total amoun Table |. Capacities per positive plate, from the 
P . ] mm ¢ t 
battery delivers as Ss spacity curve, for different hour dischorge rates 
Pp 9g 


itage from initial to final 


Ir 
drops 


by hours of discharge. For greater ac- 
curacy, read the larger of these values 
and convert to the other with this 
formula. In the example 40 amp-hr, 
from line A, divided by 6 hr gives an 
ampere capacity of 624 amp. 

Table I lists values obtained by 
this method. Capacity curves for 
various final voltages (in addition to 
1.75 v) and tables like Table I are 
prepared for each industrial battery 
and are available from manufactur- 
ers. In selecting batteries, the am- 
pere-hour capacity requirement for 
each plant operating shift should be 
considered as 80 per cent of the ac- 
tual requirement. In this way ample 
surplus is assured for future addi- 
tional power needs. 


Initial Voltage 

Initial voltage depends on the rate 
of discharge and can be determined 
by following the vertical ampere line 
to the initial voltage line at the top 
of the graph, and then reading initial 
voltage from the seale on the right. 
For example, initial voltage at a dis- 
charge rate of 35 amp per positive 
plate is 1.90 per cell, determined 
by following line C in the curve up 
from 37.5 amp to the initial voltage 
line. The values in Table II were de- 


termined bv this method 


Table Il. Initial voltages found from capacity curve 
g pacity 
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New Start-Up Method 
For St. Clair Turbines 


= INITIAL St. Clair plant of 
the Detroit Edison Co. will con- 
tain four units with no main steam 
interconnections. Each unit will be 
composed of an 1800-psi, 1000 F 1000 
F reheat steam generator and a cross- 
compound, double-flow turbine gen- 
erator. 

First, the fact that the 
erators are not interconnected by a 
main steam header means 
that the full 1800 psi rated steam 
pressure will not be available for 
start-up. For that reason, the turbine 
control valves will be opened at about 
400 psi to start the turbines rolling. 
Then, both the steam generator and 
the turbines will be brought up to 
gether. Full rated steam pressure will 
not be reached until turbines are well 
loaded. This practice differs consider 
ably from present plant start-up at 
full main steam pressure. 

A second major difference in St 
Clair unit start-up, as explained in 
Coal to Kilowatts, is that two genera 
tors on separate shafts (3600 and 1800 
rpm respectively) will be brought to 
speed and synchronized with the sys 


steam ger 


common 


tem. At first glance, synchronization 
doesn’t appear to differ radically from 
present plant practices. However, the 
fact that the 1800-rpm turbines will 
only 
an overspeed device) means that 
usual control of speed by adjusting 
steam flow cannot be exercised over 
the 1800-rpm turbines. For that 
somewhat different 


used to synchronize this 


vernor 


not have an operating go 
*t 


rea 
son, a method 
will be 


machine. 


Two Operations Necessary 

Actually, two synchronizing opera 
tions will be necessary to place the 
cross-compound units on the system. 
First, the two generators will be syn- 
chronized with one another at turn 
ing gear speed and then be brought to 
rated speed. Second, the unit (both 
generators) will be simultaneously 
synchronized with the 
complete the operation. 

The entire generator synchronizing 
procedure will center about a motor- 
generator set called the starting ex 
citer. With art-up steam 
pressure available and both the 3600 


rpn turning 


system to 


proper si 


and 1800 turbines on 


DON'T CLIP THIS ARTICLE 
Others in your plant may want to 
read the complete issue, so if you 
want an extra copy of this or any 
other article, ask the Editor for tear 
sheets or a reprint. For convenience, 
use the postage-free card that you 
this issue. 


will find elsewhere in 


By FRANK TABOR 


Engineering Assistant 
The Detroit Edison Co. 


gear, the starting exciter will be put 
into operation and connected to the 
fields of the two generators. Since the 
generator stators will be permanently 
tied together, exciting the fields will 
cause the generator rotors to align 
with one another and lock together 
electrically somewhat like a pair of 
selsyn motors. 

During alignment, one turbine will 
trip off turning gear leaving the other 
turning gear to rotate both turbine 
shafts. Opening the control valves, 
located on the high pressure machine, 
will then admit steam to the 3600- 
rpm turbine causing it to speed up. A 
short time will elapse before steam 
exhausted from the 3600-rpm turbine 
will reach the 1800-rpm turbine. Dur- 
ing this interval, the 3600-rpm gen- 
erator will drive the 1800-rpm gen- 
erator as a synchronous motor. The 
generators may alternately motorize 
one another many times during the 
starting cycle. 

Completing Synchronization 

When rated speed is reached, the 
generator source of field current will 
be transferred from the starting ex- 
citer to the shaft-driven exciters. The 
starting exciter can then be shut 
down. 

Speed, phase and voltage of the 
two generators will then be matched 
with the 120-kv bus and the circuit 
breaker (only one for the two gen- 
erators) will be closed to complete 
the synchronizing operation. Imme- 
diately following synchronization, an 


Sheet Metal Corner Clamps 


By F. E. Riley 


HOLDING two pieces of sheet 
metal together so that their adjoin- 
ing edges form a right-angled corner 
is an awkward task. Makeshift pack- 
ing and supports are often used, but 
the resulting corner, whether brazed 
or soldered, seldom looks neat. 

Simple clamps for accomplishing 
the above can be made from pieces 
of broom handle and have the ad- 
vantage that light gage metal can 
be held firmly without conducting 
away from the soldering iron 
or gas torch. 

Two lengthwise saw cuts are made 
in the round material of the clamps 
so that they are at 90 deg to one 
another. The cuts are best made on 
a circular saw. The two cuts divide 
the material into two halves forming 
the clamp which is held together by 
means of 4 in. bolt and wing nut. 


neat 


initial load will be applied to the 
generators. 

Operations described above, except 
for synchronization, will be per- 
formed by the Unit Control room 
controlling the boiler and turbines). 
An operator in the Central Control 
room (controlling electrical output 
will synchronize the generators with 
the system, apply initial load and 
then return control to the Unit Con- 
trol room for further loading. The 
Unit Control room will then load the 
generator as rapidly as good boiler 
operation will permit. Control of unit 
loading will be returned to the Cen- 
tral Control room as soon as boiler 
steaming rate ceases to be the limit- 
ing factor on further load increase. 

An interesting point concerning 
cross-compound units like St. Clair’s 
is that division of load between the 
3600-rpm and 1800-rpm generators 
will not be under the operator’s con- 
trol. The manner in which the load 
will divide is fixed by the design pro- 
portioning of turbine sizes. 


Packing pieces are inserted in the 
clamp at its tail end to hold the clamp 
faces parallel. The packing pieces 
are made from scraps of material 
which is to be joined. The clamps 
are very cheap to make and a large 
number of them enable complete 
sheet metal assemblies to be clamped 
up before joining permanently. 
Larger versions can be made up from 
round steel bar material for the pur- 
pose of welding clamps. 


c Wes 
Riley's clamp made out of o piece of broom handle 
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Basic Power Plant FIGURING 


A Review for Old-Timers—A Must for Young-Timers 


By WILLIAM H. ENGELMAN Physical Characteristics of 
Mechanical Engineer 
Cleveland, Ohio Schedule 160 Pipe, Needed in 
Practical Power Plant Problems 


All the standard physical data on Schedule 160 pipe, collected on these two pages 
from standard Tables in many handbooks, data books and catalogs 


Saves looking them up in several different places. 


KEEP THESE TABLES. You will need them in solving power plant and piping problems. 





Table C—DATA ON SCHEDULE 160 PIPE 


Cross-Sectional Square Feet Linear Feet 
Outside Metal Weight Internal Area of Surface Per Per Sq Ft. of 


Dio Area Pounds 
L Y f 
na in rey Per Ft Sq In Sq Ft inear Foo Surfaces 
Outside inside Gallons Pounds 


In 


D d t A w Ay Ay A a Ext. Int. Per Min. Per Hour 
1 2 3 a 5 6 7 8 9 10 1 12 13 


0.466 0.187 0.384 1.304 0.1706 0.00118 0.220 0.122 4.547 8.197 0.532 266 
0.614 0.218 0.570 1.937 0.2961 0.00206 | 0.275 0.161 | 3.637 6.211 0.923 462 
0.815 0.250 0.836 2.844 0.5217 0.00363 0.344 , 0.213 | 2.904 4.695 1.626 814 
1.160 0.250 1.107 3.765 1.057 0.00734 | 0.435 0.304 | 2.301 3.290 3.294 1,648 
1.337 0.281 1.431 4.866 1.404 0.00975 0.498 0.350 2.010 2.857 4.376 2,190 
1.689 0.343 2.190 7.445 2.240 0.01555 0.622 0442 1.608 2.262 6.982 3,494 


Flow at One Ft. 
Per Sec. Velocity 


2.125 0.375 2.945 10.01 3,547 0.02463 0.753 0.556 | 1.328 1.798 11.06 5,533 
2.624 0.438 4.213 14.33 5.411 0.03758 0.917 0.687 1.091 1.456 16.87 8,440 
3.438 0.53) 6.620 22.51 9.283 0.06447 1.178 0.900 0.848 1.179 28.93 14,480 
4.313 0.625 9.70 33,00 14.61 0.10146 1.456 1.129 0.686 0.8857 45.54 22,790 
5.189 0718 13.32 45.30 21.15 0.14688 1.734 1.358 0.576 0.7364 65.92 33,000 
6813 0.906 21.97 7470 36.46 0.25320 2.258 1.784 0443 0.5605 113.64 56,880 


8.500 1.125 34.02 115.7 56.75 0.394) 2.817 2.225 0.355 04494 176.88 88,530 
10.126 1.312 47.14 160.3 80.52 0.5592 3.340 2.650 0.299 0.3774 250.98 125,600 
11.188 1.406 55.63 189.1 98.30 0.6826 3.665 2.930 0.273 0.3413 306.40 153,340 
12.814 1.593 72.10 245.) 128.94 0.8954 4.189 3.354 0.239 0.2981 401.90 201,150 
14.438 1.781 90.75 308.5 163.71 1.1369 4712 3778 0.212 0.2647 510.28 255,400 
16.064 1.968 111.5 379.0 202.65 1.4073 5.236 4.205 0.191 0.2378 631.66 316,100 
19.314 2.343 159.4 542.0 292.93 2.0342 6.283 5.055 | 0.159 0.1978 913.06 457,000 


DATA ON DOUBLE EXTRA HEAVY PIPE (XX) (No Schedule Number) 


0.840 0.252 0.294 0.504 1.715 0.0499 0.00035 0.220 0.066 4.545 15.150 0.155 78 
1.050 0.434 0.308 0.718 2.441 0.1479 0.00103 0.275 0.114 3.636 8.772 0.461 231 
1.315 0.599 0.358 1.076 3.659 0.2818 0.00196 0.344 0.157 2.907 6.370 0.878 440 
1.660 0.896 0.382 1.534 5.215 0.6305 0.00438 0435 0.234 2.300 4.273 1.965 934 
1.900 1.100 0.400 1.885 6.409 0.9503 0.00660 0.498 0.288 2.008 3.472 2.962 1,482 
2.375 1.503 0.436 2.656 9.030 1.7740 0.01230 0.622 0.393 1.608 2.545 5.531 2,768 


2.875 1.771 0.552 4.028 13.70 2.464 0.0171 0753 0.464 1.326 2.155 7.68 3,844 
3.500 2.300 0.600 5.466 18.58 4.155 0.0289 0.917 0602 1.090 1.661 12.95 6,482 
4.500 3.152 0.674 8.102 27.54 7.803 0.0542 1.178 0825 0.849 1.212 24.32 12,170 
5.563 4.063 0.750 11.34 38.55 12.966 0.0900 1456 1.064 0.687 0.939 40.41 20,230 
6.625 4.897 0.864 15.64 53.17 18.834 0.1308 1.734 | 1.282 0.577 0.780 58.70 29,400 
8.625 6.875 0.875 21.30 72.42 37.122 0.2577 2.258 | 1.784 0443 0.561 115.70 57,900 


pipe was adopted in 1939 by the American Stondards extra-heavy”, and “double-extra-heavy' gradually disappear 
The decimal thickness listed for the respective pipe size is the nominal or average 
2.5% less because of mill 


The schedule number of 
Association (ASA—836.10 The base for the schedule No 1,000 PS, where 
P nternal pressure psig and S = the allowable fiber stress psi. Designation of wall thickness. The actual thickness may be os much as 





pipe wall thickness by schedule numbers make the terms “light-weight”, “standard tolerances 











OMMERCIAL PIPING in industrial steam power plants, 
central stations and steam heating plants is mostly cov- 
ered by Schedules 40, 80, and 160 pipe. Schedules 40 and 
80 cover the entire range from % to 24 in., Schedule 160 
from 2 in. to 24 in., and the double extra heavy (XX) from 
Yr in. to 8 in. 

Schedules 20, 30, 60, 100 and 140 are listed in sizes 
from 8 in. to 24 in., Schedule 120 from 4 in. to 24 in.; how- 
ever, many of these schedules and sizes ore not currently 
available at the mills. Nominal wall thickness for all schedules 
and sizes are given on page 200, Tube Turns Catalog. 

Pipe Data Sheet A covering Schedule 40 pipe was 
published in the August, 1949 issue and Pipe Data Sheet B 
covering Schedule 80 pipe in the September 1949 issue of 
POWER ENGINEERING. 

Here is Pipe Data Sheet C covering Schedule 160 and 
the Double Extra-Heavy pipe XX (no schedule number). 
Due to the continuous rise in temperature and pressure, 
Schedule 160 pipe is being used more every day. 

Note:—The term ‘'Wrought” pipe has been used for 
many years meaning either wrought iron or wrought steel 
pipe. This has caused much confusion, as there is no wrought 
steel pipe. The real wrought iron pipe is more expensive 


than steel pipe and, in ordering, it must be definitely stated 
as “Genuine” or “Guaranteed” Wrought Iron Pipe, if you 
want it. According to the Piping Handbook by Sabin 
Crocker, when the term wrought pipe is used, it means 
worked as in the process of forming furnace-welded pipe 
from skelp, or seamless pipe from plates or billets. The 
expression wrought pipe is thus used as a distinction from 
cast pipe. The term wrought iron means iron refined in a 
plastic state in a puddling furnace. It is characterized by 
the presence of about 3 per cent of slag irregularly mixed 
with pure iron and about 0.5 per cent carbon and other 
elements in solution. 

In this article, the author explains how the elements of pipe 
are derived and has also developed constants for simplify- 
ing the calculations. The complete practical example shows 
the application. 

(Continued on page 78) 

Great credit should be given: The American Standards Association (ASA), 
American Society of Mechanical Engineers (ASME), American Society for 
Testing Materials (ASTM), for their conti efforts, extending over many 
years, in research, standardization and design of piping, in close co-operation 
with the manufacturers of piping and fittings. 

Manufacturers of pipe fittings have also contributed immensely: Tube Turns, 


Crane Co., Ladish Co., Midwest Piping & Supply Co., Taylor Forge and Pipe 
Works, and others have supplied the data for these pipe tables. 








Pounds 
of Wot. 
Per Lin. Moment 
One One Foot Inertia 
Cu Ft. Gallon P 1 


14 15 15 17 19 


Pipe Column 
at 10,000 Psi 


Linear Feet 
to Contain 


844.6 112.90 0.074 4,000 
390.6 52.21 0.128 6,000 
276.0 36.90 0.226 8,000 
136.3 18.22 0.458 11,000 
102.6 13.72 0.608 14,000 
64.31 8.60 0.970 24,000 


0.0221 
0.0527 
0.1252 
0.2833 
0.4826 
1.1626 


40.60 5.43 1.54 
26.61 3.56 2.34 
15.51 2.07 4.02 
9.856 | 1.32 6.33 
6.812 0.911 9.16 
3.950 0.528 | 15.80 


32,000 2.353 
46,000 5.033 
68,000 13.27 


220,000 


2 2857 386.0 0.022 5000 04 
971 130.0 0.064 7,200 1.2 

510 68.3 0.122 10,800 

228 30.5 0.273 15,350 

151 20.3 0.412 18,900 

81 10.8 0.769 26,500 


0.0242 
0.0579 
0.1405 
0.3411 
0.5678 
1.3110 


58.5 7.81 1.068 
34.60 4.64 1.800 
18.45 2.47 3.381 
11.11 1.49 5.618 
7.65 1.02 8.161 
3.88 0.52 16.086 


40,300 6 2.87 
54,700 8 5.99 
81,000 10 15.28 

113,400 | 12 33.63 1 

156,000 15 

213,000 | 20 


Maximum working pressure is based on grade “A” seamless steel piping, ASTM 
specs. A-106, covering power piping and district heating. The minimum ultimate strength 
n tension is 48,000 psi, which gives an allowable working strength of 12,000 psi at 
150 F, 9,600 psi at 650 F, and 5,850 psi at 850 F. For grade “B" seamless steel 





Table C—DATA ON SCHEDULE 160 PIPE (Continued) 


Elements of Pipe 


Section Gyration 
Modulus 


100,000 30.03 10.80 3.097 
134,000 58.99 17.81 
165.90 38.48 7.555 


2.538 0.339 24.59 399.4 74.3 11.74 
1.788 0.239 | 34.89 781.3 122.6 16.57 
1.465 0.196 42.61 1117 159.6 20.07 
1.117 0.149 | 55.87 1894 2367 26.21 
0.879 0.117 | 70.95 3020 335.6 33.30 
0711 0.095 87.82 4585 458.5 41.11 
0.491 0.066 126.94 9455 788.0 59.30 


DATA ON DOUBLE EXTRA HEAVY PIPE (XX) (No Schedule Number) (Continued) 


0.2136 
0.4110 


6.79 1.887 311.0 17.64 2800 2240 1365 


66.33 20.02 4.240 2816 53.07 2500 2000 | 1220 
162.00 37.56 7.618 


Powers of d Allowable Working | Nom. 


Radius of Pressure at 


SM R ad d 150 F 650F 850F 
20 21 22 23 24 25 26 


0.0527 0.0577 0.1482 | 3270 2610, 1590 
0.1004 0.0925 0.2954 | 3220 2580 | 1570 
0.1903 0.1496 0.5997 | 3080 2466 1500 
0.3421 0.2565 1.4503 | 2225 | 1780 | 1085 
0.5080 0.3375 2.0670 | 2285 | 1830 | 1115 
0.9790 0.5308 3.7074 | 2380 1900 | 1160 


0.02197 
0.08727 
0.35957 
2.1003 
4.2722 
13.7450 


1.638 0799 43.33 6.583 | 2200 | 1760 | 1070 
2.876 1.197 124.40 11.154 2180) 1741 | 1060 
5.90 2.004 480.32 21.916 2130 1706 | 1040 
1492.40 38.632 2080 1665 | 1015) 
4.43) 3762.0 61.335 | 2040 | 1632 | 1000 | 
14679 121.160 | 2025 1620, 990 


44,371 | 210.2 2055 | 1640, 998 

106,460 | 326.3 2040 | 1630 | 995 

175,290 | 4187 2000 | 1600, 975 
345,480 587.8 1950 1560, 954) 160D. 
627,390 | 792.1 1990 | 1592) 970] 18OD. 
1,069,700 1034.3 1988 1590; 968 | 200D. 
2,687,600 1639.4 1984 1588 968 | 24O0D. 


0.00102 0.032 5920 4736 2886 
0.01540 0.124 5017 4014 2446 
0.0771 0.277 4805 3845 2340 
0.5775 0760 3900 3110 1900 
1.6105 1.269 3600 2880 1750 
7.6700 2.770 | 3200 2560 1560 


0.0577 
0.1103 


0.0481 
0.0807 
0.1305 
0.2224 
0.3013 
0.4937 


0.5977 
1.1040 


2.00 0.713 17.42 4.17 3490 2790 1700 
3.42 1.096 64.36 8.02 3155 2520 1540 


2.09 2.966 1,107 33.27 2550 | 2040 | 1245 


15,359 123.93 1950 | 1560 950 

piping, ASTM specs. A-106, 25% higher valves are used. They are: minimum tensile 
strength 60,000 psi, allowable working strength 15,000 at 150 F, 12,000 at 650 F, 
and 7400 psi at 850 F. information on the meaning of each item and how to use it is 


given on page 78, 
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Nomenclatures and Units in Table C for the Properties of Schedule 160 Pipe, as adopted by ASA in 1939 


ITEM 


SYMBOL 
D 


d 


Nominal pipe diameter refers roughly to the inside diameter 
of sizes from Ye to 12 im. inclusive; but for sizes from 14 in. 


up, the nominal diameter is also actual outside diameter and 
is always referred to as OD pipe, thus, a 16-in. OD pipe. 


EXPLANATION and REMARKS 
Outside diameter (OD) of pipe, inches 
Inside diameter (ID) of pipe, inches 
Nominal wall thickness, inches. (See note.) 


Cross-sectional area of metal in square inches 
(D? d* 
4 
3.1416) 


0.7854 (D? — d?) 


Weight in pounds per foot: Constant 3.4 X A 

A cubic foot of steel weighs 490 Ib and 490 144 is 3.4 Ib 
for a bar | sq in. in area by | ft long 

Cross-sectional area, square inches, also known as Flow 
Area, and equals: Inside diameter squared X 0.7854 or 
0.7854d* 


Cross-sectional area, sq ft, is A, 144 


Outside surface in square feet per foot of length 


Dx 12 3.1416D 
0.2615D (1 sq ft is 144 sq in.) 
144 12 
Inside surface in square feet per foot of length 
dx 12 3.1416d 
144 12 


0.2615d 


Linear feet per square foot of external surface is the recip 
rocal of item 8 or 1 item 8. (See math tables.) 


Linear feet per square foot of internal surface is the recip 
rocal of item 9 or |! item 9 


A,X 12 X 60 


231 A; X 3.117 gallons per minute flowing at 


a velocity of | ft per sec 


Pounds of water flowing per hour at a velocity of | ft per sec 
A; X 12 X 60 & 60 & 62.4 


Ar 1,560 Ib per hr 
1728 


Linear feet to hold one cubic foot item 7 


Linear feet to hold one gallon 


tem 14 X 231 item 14 X .13368, since a gal. is 231 
1728 1728 or 0.13368 cubic foot 


Pounds of water per linear foot of pipe is 0.433 Ay, 

A cubic foot of water at 52 F weights 62.4 ib and 62.4 
144 gives 0.4333 Ib for a column of water | ft high and 
1 sq in. in area 

The stress in axial loading on a pipe, when used as a column, 
s given ot 10,000 psi. The total load can be 10,000 K A 
The top and base must be flanged and _ or milled and abso 
lutely perpendicular to the neutral axis 


The unsupported lengths in feet where these loads may be 
applied. For very short lengths, the loads may be doubled 
Eccentric loading must be carefully designed by competent 


engineers 
The moment of inertio for a pipe section 
(D4 dé 
64 


04909(D* d*) (inches to the fourth power) 


The section modulus for a pipe section 
D* d‘ 
320 


982(D* d‘ D 


Radius of gyration squared and equals | A 

The inside diameter of a pipe to the fifth power (d°) is a 
very convenient and essential value in alculating pressure 
drops for steam, water, gos, air, oil 

The inside pipe diameter to the 2.5 power (d?'‘) is a fairly 
accurate value for the direct ratios of the relative discharge 
capacities, provided the friction factor for the pipes under 


consideration is nearly the same. One should not use pipe 
area for comparing discharge capacities; it is misleading 
and wrong. The following example will show the relation- 
ship between areas and the relative discharge capacities 
of a 4-inch and an 8-inch Schedule 160 pipe 
Area of 8-in. pipe is 36.46 sq in 
Area of 4-in. pipe is 9.28 sq in 
and 36.46 9.28 gives four 4-in. pipes in area only 
Diameter d to the 2.5 power for the 8-in. pipe is 121.2 
Diameter d to the 2.5 power for the 4-in. pipe is 21.9 
and 121.2 21.9 is 5.5, ie., 5.5 4-in. pipes equal the 
flow in one 8-in. pipe 
Example: Find size of header required to equal the dis- 
charge of a 6-in., a 5-in., and a 4-in. Schedule 
160 pipe 
Total of d?5 is 61.3 + 386+ 21.9 121.8 for the 
three pipes 
From the table: d?* for an 8-in 121.2, which is suffi- 
cient 
Considering area only: 21.15 14.61 + 9.28 45.04 
sq in 
On this basis it would take a 10-in. pipe with 56.75 sq in 


At 150 F, the temperature has no effect on the strength of a 
pipe. This covers hydraulic piping, piping for presses oper- 
ating on water or oil, and the like 


The ASME Boiler Code uses stress values at 650 F for any 
temperature below 650 F. 


Maximum allowable pressures are given at 850 F since, at 
higher temperatures, much consideration must be given to 
the selection of material and the maximum fiber stress to be 
used. This should be left to competent and experienced 
engineers. 

Note the big drop in the maximum allowable pressure with 
the 200 F temperature rise. This condition increases much 
faster with rises in temperatures over 850 F 


Allowable working pressure has been calculated by the 
formula 
(t C)2S (0.875 — C)2S 
D D 


Maximum internal service pressure, psi 

Minimum pipe wall thickness in inches. It is t < 0.875 since 
12.5 per cent has been deducted from the tabulated value 
of t to allow for mill tolerances. (1.000 — 0.125 = 0.875) 
A factor making allowance for corrosion. This value is 0.05 
in. for pipes | in. and smaller and 0.065 in. for pipes 1% in 
and larger 

Allowable stress due to internal pressure at the operating 
metal temperature, psi. 

The minimum ultimate strength for Grade A pipe is 48,000 
psi and, with a safety factor of 4, the maximum allowable 
working pressure is 12,000 psi at 150 F. For Grade B pipe, 
the ultimate strength is 60,000 psi and the maximum allow- 
able working pressure 15,000 psi at 150 F 

These values cover power piping and district heating 
piping. For Grade B pipe, multiply values in table by 1.25 


Further explanation on the use of these tables. 


ITEM 


5 
6 
7 
8 


10 


12 


Weight of pipe must be known for figuring hangers, supports, etc. 

Area in square inches is volume in cubic inches per linear inch. 

Area in square feet is volume in cubic feet per linear foot. 

Very useful in determining linear feet of heating surface in pipe radiators, 
heating coils, water and steam heaters, etc. 

Knowing the square feet of pipe required this item gives the linear feet; 
thus, 100 sq ft of 1/2 in. pipe requires 100 X 2.01 or 201 linear ft. 
For any velocity, multiply the gpm value in the table by the velocity 
factor; water flowing in an 8-in. Schedule 160 pipe at a velocity of 
5 fps will discharge 113.64 X 5 or 668.2 gpm. 


. Water is fed to a boiler through a 3-in. Schedule 160 pipe at a velocity 


of 10 fps. Amount per hour is 8,440 10 is 84,000 Ib. 


VER ENGINEERING 





16. Weight of water plus the weight of pipe (item 5) is frequently used for 15. 3.950 X 0.13368 = 0.528 linear foot per gallon. 
determining hangers, supports, anchors, and for deflection. 16. We = 0.4333 XK 36.46 = 15.80 Ib per linear foot. 
Example: A 24-in. Schedule 160 pipe, filled with water, hangs from roof 17. P is 220,000 Ib, the vertical concentric load. 
trusses spaced 30 ft. The vertical dead load at the supports is 18. L is 20 ft, the maximum lenyth for this loading. 
(542 + 127) X 30 is 20,070 Ib. . |= 0.04909 (8.6254 — 6.8134) 165.9 (inches fourth) 
. A vertical load of 60,000 Ib is to be supported by a pipe column . SM = [0.0982 (8.625* — 6.8134) 8.625 = 38.48 [inches cube) 
10 ft long. From item 18 it requires a 4-in. Schedule 160 pipe. . R? = 165.9 + 21.97 = 7.555 
, 20, and 21 are used in engineering calculations for determining bend- . dF = 6.8135 = 14,679. 
ing moments, fiber stresses, deflections, axial and eccentric loading on . d?-5 = 6.81375 = 121.16. 
pipe columns. . Maximum allowable working pressure at 150 F is 2025 psi (100.0°;). 
25, and 26. According to the ASME Boiler Code, may a 6-in. Schedule . Maximum allowable working pressure at 650 F is 1620 psi (80.0°7). 
160 pipe (Grade A) be stressed to 2000 psi at 400 F? No. The code . Maximum allowable working pressure at 850 F is 990 psi (48.8°7). 


specifies stress values at 650 F for any temperature below 650 F. 


Practical example on the elements of an 8-inch 
Schedule 160 pipe showing how each item has 


been derived and obtained. 
ITEM 


6.813?) 
74.70 Ib per linear foot 


A 0.7854 (8.625? 
. W = 3.4 X 21.97 

A 6.813? X 0.7854 

Ay 144 36.46 + 144 0.2532 sq ft 

A 0.2615 = 8.625 = 2.258 sq ft. 

A 0.2615 X 6.813 1.784 sq ft 

Reciprocal of item 8 is | 2.258 

Reciprocal of item 9 is | 1.784 

Ar X 3.117 36.46 X 3.117 

Q A 1560 36.46 » 

velocity 

Reciprocal of item 7 is 1 


1560 


0.2532 


21.97 sq in. 


36.46 sq in., known as flow area 


3.950 linear feet per cubic foot 


It should be noted that the 200-deg temperature rise from 650 F to 850 F 
caused a drop of 630 psi in the allowable working pressure. This shows 


clearly the rapid drop in strength with an increase in temperature. 


(0.875 t — C)2S 


D 


(0.875 0.906 


2025 < 0.80 
2025 X 0.488 


0.443 linear feet. 

0.5605 linear feet 
113.64 gpm at | fps velocity 
56,880 


1.25 
1.25 
1.25 


2025 
1620 » 
990 » 


Ib per hr at 1 fps 


0.065) 2 » 
8.625 


Allowable working pressures for items 24, 25, and 26 are found by the 
formula given with the proper values inserted, thus 


t = 0.906 

C = 0.065 
S = 12,000 
D = 8.625 


Where 


12,000 
2, 2025 psi at 150 F for Grade 


A pipe 


1620 psi at 650 F 
990 psi at 850 F 


For Grade B pipe the allowable working pressures would be: 


2531 psi at 150 F 
2025 psi at 650 F 
1238 psi at 850 F 


15,000 


1.25, the factor 
12,000 





Fig. 1. This new unit generates steam to produce 
more than 80,000 sq ft of box board per hr 


Fig. 2. L to R—blow down tank, Elgin water soften 
ing system tank, back side of steam generator 


Steam For Box Board 


JROCESSING HEAVY kraft pa- 
per into tough corrugated box 
board requires steady steam pressure 
to give correct temperatures in steam- 
jacketed cylinders and drying plates 
of modern corrugating machines. 

Recently, The Hoerner Corp. in- 
stalled a new corrugating machine in 
their South West Box Co. plant at 
Sand Springs, Okla. The new ma- 
chine, which is 307 ft long, processes 
80,000 sq ft of box board per hr 
using 175-psi steam; and up to 100,- 
000 sq ft of box board per hr using 
195-psi steam. 

To produce this steam the com- 
pany installed a Vapor-Clarkson 
steam generator, shown in Fig. 1. 
The unit automatically produces 
from 1000 to 5000 Ib of 99 per cent 
dry steam per hr at pressures from 75 
to 300 psi. Important advantage is its 
ability to supply ample high-pressure, 
dry steam at the single face end of the 
machine, where adhesion takes place 
as heavy, 85-in. wide corrugated pa- 
per makes contact while traveling at 
500 ft per min. 

South West Box Co.’s new steam 
generator was delivered in one crate. 
A fork lift truck picked up the unit 
and placed it in the boiler room ready 
for installation. Older boilers in the 
plant were tied in to supply additional 
steam if pressure on the drying plates 
should go to 140 psi. They will also 
be used during winter months when 
paper stock is cold, and to supply 
part of the building heat load, 

Gas-fired, the unit’s automatic 


controls modulate steam output as 
required. Less than 15 min a day are 
spent in close attendance te the unit. 
It develops 200 psi in 2 min, and heats 
up the entire corrugator in less than 
an hour. 

Water pump on the steam genera- 
tor takes water from the condenser 
return tank and forces it into steel 
coils where steam is_ generated. 
About 500 lb of treated feedwater 
are added to this closed system per 
hr. Figure 2 shows the Elgin water 
softening system and blowdown tank. 
Coils are blown down for about 1 
min every 8 hr; condensate is drained 
off and steam is released to the 
atmosphere. 

Just how much steam is required 
for a modern box board plant is well 
illustrated by the following: 

(1) Steam for corrugating machines 
to heat steam-jacketed cylinders, 
corrugating cylinders and drying 
plates, to keep adhesive solution hot, 
and to supply small steam jets di- 
rected on paper. 

2) Steam cleaning the machine 
a daily preventive maintenance oper- 
ation. 

3) Steam for heating plant through 
unit heaters. Pressure is reduced to 
20 psi in a 4-in. feedline. 

4) Steam for making starch glue 
which is cooked in 660-gal batches. 
5) Steam for paraffin wax ma- 
chine used to wax-coat cold-stor- 
age butter cartons. Steam melts 
paraffin and heats steam-jacketed 
rollers in the machine. 








PRACTICAL HINTS 


How about the gadget you made or 
the trick you used to do your job bet- 
ter? Write us about it. Send a sketch too. 
You will be paid well for contributions. 


Key Marker 
By JOHN FOSTER 


TO HELP prevent misplacement and 
loss of frequently used keys, a simple 
but durable marker can easily be 
made from a piece of discarded ham- 
mer, broom or brush handle, as 
shown. The size of the marker should 
be such as to make it inconvenient to 
be put into a pocket. 


AND KINKS 








SECTION OF 
WOOD HANDLE 


Key marker by Foster with identification on handle 





Scrap Pipe Boosts NH, Condenser Efficiency by 25% 


By SAMUEL R. GREEN 


HERE Is a sketch of a vertical shell 
and tube ammonia condenser in 
which I have increased the efficiency 
by 25 to 35 per cent on actual test. I 
did this by using 4 in. scrap pipe as 
outlined on the sketch 

The 4 in. pipe comes out of the 
regular flume gate and extends to the 
center of the condenser with a 90 deg 
elbow and a 4 in. nipple 6 in. long. 
It’s supported by a pipe saddle made 
out of 14 in. serap iron, thereby flood- 
ing the center tubes of the condenser, 
which normally runs dry even with 
excess water going over the condenser. 

We also use plastic water distribu- 
tors to stop corrosion of the tubes and 
our condensers are bonded to a carbon 
plate to stop electrolysis from attack- 
ng the tube sheet. 














Acid Etching Restores 


Identification Plates 


IDENTIFICATION plates on boilers 
and other types of power equipment 
frequently became corroded after sev- 
eral years of exposure. As a result, the 
information they contain is obliter- 
ated. In many cases, this information 
is required for the renewal of either an 
operating license or insurance cover- 
age for the equipment. 

Engineers at Sam Tour & Co., Inc. 
have used an acid etching treatrnent 
for restoring such information on cor- 
roded plates. In one such instance, 
they were called in to determine the 
identification number on the shell of 
a steam boiler. 

The area in which the obliterated 
information was known to exist was 
first cleaned with a solvent to dissolve 
the layer of surface scale. Then the 
area was treated with an acidic solu- 
tion. The identification numbers, 
dates of previous inspections, and 
other information required for the 
issuance of a new license and insur- 
ance were then easily legible. 

The success of the method depends 
on the special response of cold-worked 
steel to acid etching. Thus, because 
the die stamping of numbers cold 
works the metal, the numbers can be 
restored despite subsequent corrosion 
or abrasion. 


Plastic Tapes 


By L. W. FITZPATRICK 

SMALL thickness plastic electrical 
tapes, while replacing conventional 
rubber and friction tapes, are often 
difficult to remove when resplicing 
terminals. Simple solution is to make 
first wrap on terminals with var- 
nished cambric tape, then plastic 
tape. A knife cut through the tapes 
and the assembly is easily removed. 





uestions and Answers 


Your fellow engineers will answer your power engineering questions 


You answer theirs, get paid well. Simple? Effective? Why don't you try it? 


Question No. 502 


What Has Been Your Experience 
With Fuel Oil Sludge Solvents? 


WE OPERATE a small steam gener- 
ating plant to furnish heat and power 
to a private school 

Our boilers burn Bunker C oil (or 
No. 6 fuel) and we have been using a 
fuel oil solvent to keep the heaters 
and strainers clear of sludge and also 
to keep the sludge from settling in the 
bottom of our tanks. 

There are many different kinds of 
solvents on the market, but we use 
one that is made locally and gives us 


excellent results. From time to time, 


people try to sell us something differ- 
ent, and in so doing get our contract 
and purchasing sections somewhat 
concerned as to whether any such ma- 
terial is necessary or not. 

In keeping with the above para- 
graph, we at one time discontinued 
using the solvent and it was not long 
before we proved to ourselves that 
something of the sort was necessary. 
So again began using this locally- 
made material and have been out of 
trouble ever since. 

What have been Q & A readers’ ex- 
periences with sludge solvents when 
operating under similar conditions? 
Any letters pro and con would be 
very welcome. 


Southbury, Conn. N.C. A. 


Question No. 503 


Why Does This Switch 
Blade Arc? 


THE DIAGRAM on the next page 
shows the arrangement of one section 
of our generation and distribution 
system. Disconnecting switches 
shown are individual blade type, not 
gang operated. 

With switches 1, 2, 3 and 4 closed, 
no difficulty is experienced in open- 
ing switches 1, 2 or 3 a blade at a 
time, or if any one of them is open, 
no difficulty is experienced in closing 
it one blade at a time. 

However, with switches 1, 2 and 3 
closed, two blades of switch 4 may 
be opened or closed with no difficulty, 
but when an attempt is made to 
open or close the third blade of 
switch 4, violent arcing occurs ac- 
companied by serious generator and 
system disturbances. 
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J. A. K.'s electric generating and distribution 


system. With 1, 2 and 3 closed, why does third 
blade arc on switch 4; first and second do not? 


We can readily see why switches 
1, 2 and 2 can be operated one at a 
time because they are definitely in 
parallel. Heretofore, we considered 
switch 4 in parallel but it does not 
perform as such. We would like to 
have an explanation. 

Baltimore, Md. 


Answer No. 497 


What Can He Do About This 
Hotwell Pump? 


IN THE AuGusT issue M.P. de- 
scribed his plant’s new concrete hot- 
well as built in the basement right on 
the foundations. A centrifugal pump, 
installed nearby on the basement 
floor, takes suction from the bottom 
of the hotwell. Condensate returns to 
the hotwell at temperatures between 
190 and 200 F. When the hotwell 
level goes down, the pump begins to 
cavitate and steam bind and will 
not pump water from the hotwell to 
the deaerator. 

Response to M.P.’s question con- 
tinues to be overwhelming. Here are 
some more answers from readers. 
Most propose similar, workable and 
inexpensive solutions - some _ sug- 
gest interesting and workable, though 
slightly unorthodox, remedies. All 
should provide M.P. with an ex- 
haustive list of possibilities to over- 
come his difficulty. 


Discussion by Sibley 

CONDENSATE RETURNS from proc- 
ess installations are more often than 
not considerably hotter than the fig- 
ure M.P. mentions. Usually there is 
also a considerable volume of flash 
steam with the condensate. 

In pumping hot condensate there 
are several things to keep in mind: 
eye of the pump impeller must be 
properly vented; water velocity at 
the pump inlet must be kept low; 
submergence or positive head over 


the center line of the pump must be 
maintained as high as possible, or 
water temperature must be reduced. 

Quite often something can be done 
on all of these counts. Extent of work 
will depend upon results desired. 
Complete elimination of cavitation, 
noise and impeller erosion is not 
necessarily good commercial engi- 
neering. 

Proper venting of the condensate 
pump does not mean just venting the 
top of the pump casing. There should 
be a vent at this point, but it is of use 
only when the pump is shut down. 
Vent required for handling water 
close to the flash temperature must 
be located at the top of the pump suc- 
tion inlet. 

Condenser pumps on turbines have 
tapped bosses for vent connections in 
the top of each inlet scroll. These are 
double-suction pumps. A single-suc- 
tion pump will have a larger than 
normal inlet and the vent connection 
will be close to the impeller eye. 

If M.P.’s pump is not now vented 
at the suction inlet he shouid install 
a vent line at once, as close to the im- 
peller inlet as possible, and on top of 
the suction pipe. Vent piping should 
slope continuously up and back to 





| 
{ 
4 
' 
{ 


FLAT PLATE 5 — 


dik 


SUCTION | 7 


TT 





7 TO DEAERATOR 
DISCHARGE 











Proper venting of the pump is important. Arrange- 
ment like this may prevent vapor lock, says Sibley 


the hotwell. Préperly installed, this 
will prevent vapor lock in the pump, 
as shown in sketch. 

If the line is short and straight, a 

34-in. line with only one —_ valve 
may be satisfactory. If not, a 2-in. 
vent line may be required. This is in 
terms of a 4- to 8-in. suction depend- 
ing upon the amount of water to be 
pumped. 

Condensate pumps are sized from 
1!4 to several times the size of cold 
water pumps of the same capacity. 
Suction velocities must be kept low. 
This can sometimes be accomplished 
in an existing pump by reducing 
pump speed to the minimum that 
will supply required discharge head 
and capacity. An 1800-rpm pump at 
1200 rpm will sometimes do the 
trick. Check the head capacity curves 
of the pump operated at various 
speeds. 

Control of the pump should be by 
throttling discharge gradually so 
there will be no sudden changes in 


water velocity. Automatic start and 
stop is not good, and if necessary 
should be arranged so the control 
valve will open only slightly when 
starting up the pump. 

Regulation of the control can be 
from a float in the hotwell; but it is 
better to regulate from the deaerator 
requirements, and maintain adequate 
hotwell level by adding makeup wa- 
ter to the hotwell by float control. 
This helps cool water being pumped. 
Water can be added in the form of a 
spray to condense steam escaping 
from the hotwell vent. 

Hotwell level should be maintained 
as high as possible consistent with 
preventing an overflow of condensate 
returned after the plant is shut down. 
Hotwells often serve a dual purpose 
and act as a surge tank in addition to 
their normal function. 

Even chilled water circulating 
pumps become air bound under low 
head conditions. Suction piping too 
close to the surface of the liquid be- 
ing pumped can create a vortex or 
small whirlpool so that air is sucked 
into the inlet piping. Small amounts 
of air will pass through the pump 
with the water but if there is too 
much air a centrifugal pump will just 
churn. 

To prevent a vortex the water 
level must be high; or, a flat plate 
can be installed over the top of the 
inlet pipe to spread the suction and 
break up the tendency to vortex. 

Heat exchangers have been used to 
take heat out of condensate returns 
so water can be more easily handled. 
This works out very well in plants 
where large volumes of hot water are 
required for process. 

In my opinion it is better to sepa- 
rate high and low pressure returns as 
far as possible and run high pressure 
returns directly to the deaerator 
without control. This will reduce 
pumping and temperature of water 
pumped and all flash steam will be 
utilized. 

Jets have been used to create a 
positive suction head at the pump 
inlet. Part of the hotwell pump dis- 
charge capacity is used in the jet. 
Installation is similar to a jet deep 
well pump arrangement. 

Waterford, Conn. E. F. SIBLEY 


install Float Vaive in Bypass Line 

ASSUMING FIRST that there is a 
level in the hotwell at which the 
pump operates properly, I would in- 
stall a float-operated valve in a by- 
pass back into the hotwell. 

This method, as used at our plant, 
is preferable to a float-operated valve 
in the pump discharge line. . . 

D. CRONENWORTH 
St. Clair, Mich. 


Doubts Wisdom of Concrete Hotwell 
I THINK that using a concrete 
tank for condensate storage is not 
too good; condensate can pick up 
some hardness, though perhaps this 
is not appreciable. 


Massapequa, N. Y. C. W. EASTON 


ee ray 


RISO 





Floai Control, Says Vogelsang 
+ « « SUPPLY makeup water to the 
hotwell by means of a float control 


his might necessitate an overflow 
and drain connection through which 
some of the condensate and its heat 
would be wasted but it would elimi- 
nate the two causes of cavitation. It 
is possible that the float level could 
be so adjusted as to maintain ade- 
quate net positive suction head with- 
out any overflow. Cost of a float 
control should be very nominal. 

Norfolk, Va. C. W. VOGELSANG, JR 


Kuehn Suggests Compressed Air 

IF THE HOTWELL M.P. describes 
can be made air tight and if com- 
pressed air is available, a rather un- 
orthodox solution to his problem pre 
sents itself. ... 

With the hotwell made air tight he 
can introduce air over the surface of 
the water at about 2 psi pressure 
through a suitable regulating valve 
which will provide an additional 4-ft 
head on the suction side of the pump. 
This will probably be enough to pre- 
vent water from flashing as it enters 
the pump. He must. of course, pro- 
vide a relief valve or U-leg seal on the 
hotwell to eliminate the possibility of 
excess pressure build-up 
Hazleton, Pa. F. W. KUEHN 


Finger in the Dike 


IN THE AUGUST issue of POWER 
ENGINEERING I was reading Q & A 
and I should like to help with Ques- 
tion No. 497. hope it isn’t 
against any rules for someone from 
abroad to answer questions, but I’m 
taking the chance. (Editor's Note: 
Vein Herr, Sie tuen uns Unrecht! 

Level of the water at 200 F must 
be about 8 ft above the pump and 
the answer, as far as I can see, with- 
out digging a pit and within a rea 
sonable cost, is to maintain the hot- 

between 6 to 
maintain water 
which the pump 


Let’s 


well level constantly 
8 ft. Or better, to 
above the level at 
starts trouble. 

1) To maintain a nearly constant 
level, a float connected to an electric 














Intermittent condensate flow arrangement 


Fig. 1 


switch can be installed. Level in the 
hotwell can be changed by 
the two nuts fastened on the wire, 
which runs through a hole in the 
switch lever, as shown in Fig. 1. 
Switch controls the pump. This 
method is best if flow is intermittent. 


moving 


82 











Fig. 2. A continuous condensate flow arrangement 


2) To get a constant level, with 
continuous condensate flow, a float- 
bank with float can be installed in 
the suction line of the pump. In the 
pressure line a home-made baffle 
valve connected with the float will 
suffice. If water in the hotwell goes 
down, the baffle will close a bit, ete. 
See Fig. 2. 
Tiel, Holland L. VAN INGEN 

Answer No. 500 
How Can He Forestall Diesel 


Crankcase Explosion? 


Comments by Cochrane 
C.D.M. DOES not seem to have a 
clear idea of the causes and effects of 
a crankease explosion. Oil vapors are 
always present in the crankcase of a 
running engine, but they need a 
source of heat to ignite them. There 
is usually enough oxygen present for 
the initial explosion which may not 
be a very strong one, but, if oxygen 
can get in with the remaining hot 
vapors, the second explosion would 
very likely be much stronger. 

I do not know the make of C.D.M.’s 
engine but some engines have spring 
loaded explosion doors which allow 
the explosion pressure to escape and 
snap shut again upon recession of this 
high pressure to seal crankcase against 
further oxygen entering. 

A crankease breather running from 
the crankcase to the suction side of 
intake air blower, or whatever may 
be on the engine, will keep the vapors 
in the crankease at a minimum. In- 
stall manometer to show vacuum on 
crankease or pressure, if there is any. 

The overspeed trip on his engine 
would have no effect before or after a 
crankease explosion. The device he 
speaks of that shuts down the engine 
on excessive crankcase pressure may 
be all right but that is locking the 
barn after the horse is stolen, be- 
cause usually the excessive pressure 
will be that of the explosion. A device 
that would shut the engine down on 
excessive cylinder firing pressure would 
probably be more practical but is no 
more an answer to the problem than 
the lormer 

One place where C.D.M.’s outlook 
is wrong is that the design of his en- 
gine being similar to one that had an 
explosion does not mean a thing. If 
that was the case, every diesel man 
in the country would be frantic. 


The best and only way to forestall 
crankease explosions is a good pre- 
ventive maintenance program, and 
then there is no written guarantee but 
it will give you a good safety margin. 
Following are a few tips that will 
give you that safety 
1. Regular crankcase inspection ev- 
ery 500 to 1000 hr. Check for: Loose, 
broken, cracked or plugged oil lines 
and passages. Lack of lubrication will 
produce high heat and seizures of low 
clearance working parts, bearings, 
bushings, bosses, etc. Metal deposits 
should be traced * to source. Broken 
bolts replaced. 

Spin engine over with crankcase 
open, watch for blow-by. Broken 
rings or cylinder out of round will 
force heated explosive mixtures into 
crankcase. If piston skirt is visible, 
check for scoring or discoloration. 
Feel inside of liner for grooves or 
rough spots. 

2. Check filters and strainers for 

metal deposits. Clean or change when 

pressure rises above normal or when 

they appear to be clogged. 

3. Check jacket water passages for 

scale. If heavy scale is present, call in 

water treatment concern. It is a good 

idea to use a continuous water treat- 

ment schedule. 

4. Semi-monthly or monthly read- 

ings should be taken on the follow- 

ing: 

Compression pressure 
der at *4 load. 

Firing pressure 
full load. 

Rack reading or equivalent at full 
load. 

Pyrometer reading at full load. 

If sharp drops in compression pres- 

sures or rises in firing pressures of in- 
dividual cylinders are noted, a thor- 
ough investigation should be made to 
determine the cause. The readings 
kept regularly will give a good pic- 
ture of engine condition over a period 
of time. 
5. Every 8000 to 10,000 hr, pull 
heads, pistons, rods. Inspect and 
clean, replace worn or broken rings. 
Check condition of bearings. Mike 
liners and pistons, compare with 
original readings. Factory manual 
will give allowable maximums of 
wear. Clean crankcase thoroughly, 
also clean sump tank if engine has 
one. Clean strainers, filters and lines. 
Inspect water passages. Check chains, 
sprockets. Look for broken bolts, oil 
lines, ete. 

One safety measure to be remem- 
bered never open up the crank- 
case of a hot engine. Let engine set at 
least '» hr after shutting down be- 
fore admitting fresh air to crankcase. 
Otherwise you may never know what 
hit you. 

If aforementioned manometer shows 
pressure, chances are the blow-by 
past rings are the cause or possibly 
the crankcase breather is plugged. At 
any rate investigate. 
Milaca, Minnesota 
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Power Show, 1952, To Forecast 


Power Engineering Objectives 


4 XTRAORDINARY DEVELOP- 
_4 MENTS in power plants are fore- 
cast in plans for the 20th National 
Exposition of Power and Mechani- 
cal Engineering to run in New York 
through the first week in December. 
Technical advances of revolutionary 
nature will be under review at that 
time at the annual meeting of the 
American Society of Mechanical En- 
gineers, under whose auspices the 
Power Show is held, but their reduc- 
tion to practice will depend very 
largely on the work of specialists, 
whose latest achievements will be 
displayed currently in Grand Cen- 
tral Palace. 

Leaders in the engineering profes- 
sion foresee a doubling of gas con- 
sumption within the next decade or 
two, and competitive improvements 
in the treatment and combustion of 
coal to enhance the position of that 
fuel in regions where it is readily 
available. More and larger super- 
power stations are promised for the 
future and far more economical gen- 
eration of power in industrial plants, 
some of which rival the great utility 
electric generating stations in size. 
All manner of improvements in 
power plant economy are being fos- 
tered to offset the rising tide of power 
costs, and many of these will im- 
mensely benefit the economy of older 
and smaller installations. 

Of no less moment is the prospect 
of rapid advancement of the gas 
turbine, which, many now believe 
will occupy a dominant position in 
favorable fields, and which promises 
to supplement the internal combus- 
tion piston-driven engine in automo- 
tive power plants, if not to supplant 
it in the air. 

Advance information on some of 
the displays at the Palace suggests 
the close touch of the specialist with 
the scientists and new engineering 
project developers. One exhibitor 
will show centrifugal castings of spe- 
cial alloys for jet engines, including a 
difficult silicon-iron bronze cage 
blank, cast and hot worked, for anti- 
friction bearings to be used in jet 
aircraft. In this display will be fin- 
ished machined centrifugal castings 
ranging in diameter from 1 in. to 42 
in. OD, and in length one-half to 66 
inches. 

A manufacturer of cast and forged 
steel products is just bringing out a 
new and completely revolutionary 
type of cast steel valve. Another ex- 
hibit will be focused on a high-pressure 
gate valve with breech-lock seal- 

welded body-bonnet connection, typ- 
ical of the high-pressure, high- 
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temperature equipment the exhibitor 
is furnishing to steam generating 
stations throughout the country. 
Some of the installations of this type 
are run at temperatures so high that 
the valves take on a dull red glow. 

Development of a new four-inch 
tube by a manufacturer of dust col- 
lectors permits smaller sized equip- 
ment to be assembled, which can be 
installed in plants where space limita- 
tions have prevented the use of such 
equipment in the past. The exhibit 
showing this new item will feature an 
animated display showing fly ash be- 
ing separated for re-firing. A type of 
dust collector, first exhibited in this 
country at the last Power Show, will 
be demonstrated in action, showing 
how dust is collected through the aid 
of 2,000 slotted perforations in each 
tube. An installation of this type has 
recently gone into use on a boiler 
capable of converting 500 tons of 
water per hour into steam. It handles 
450,000 cfm of flue gas at 325 F with 
a draft loss of only 0.70 in. wg, and is 
installed ahead of an electrostatic 
precipitator, which is intended to 
trap the small proportion of fly ash 
that escapes the first collector. 

Some exhibitors will feature the 
variety of materials in which the 
specialties which they produce may 


be obtained, as tube fittings in brass, 
steel and stainless, but now also in 
aluminum. Others emphasize the 
range of capacities available, as 
steam traps for pressures from 150 to 
2400 psig. There are numerous spe- 
cialties among the more than three 
hundred exhibits at the Power Show, 
such as a catalytic process for treat- 
ing industrial and potable water 
without the use of chemicals, which 
has the function of retarding the 
formation of scale and gradually, 
over a period of time, reducing scale 
and corrosion. A similar instance 1s 
the exhibit of a complete system for 
purifying, dehydrating and degassify- 
ing insulating oil in the field or at the 
central station location. 

There will be numerous exhibits of 
scientific interest and advanced tech- 
nology. Examples are those of the 
electron microscope and an adapta- 
tion of television to industrial uses 
involving, among others, the ob- 
servation of hazardous reactions from 
remote, safe locations. 

The exposition is under the man- 
agement of the International Ex- 
position Co., with permanent head- 
quarters in Grand Central Palace, 
New York. Charles F. Roth is mana- 
ger and E. K. Stevens associate 
manager. 


A general view showing some of the exhibits at the 19th National Exposition of Power and Mechanical 
Engineering which was held at the Grand Central Palace in New York City during December two years ago 





When we said the plant thrust itself above the mud lost 
spring, you can see what was meant. This condition 
existed on most of the plant site during construction 
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Last spring, the St. Clair power plant thrust itself above the mud. Almost 1,000 tons of 
structural steel have been erected in the boiler house alone. Work on the foundations for the 
120,000 volt switchyard is complete as is the structural steel for the coal breaker house. 
The turbine base is complete and required the pouring of approximately 1,500 cu yd of 
concrete. New plant is being constructed by United Engineers & Constructors, Philadelphia 


George Porter, Manager of Construction; Al Pasini, Superintendent of St. Clair Plant; W. W. 
Brown, Project Engineer; and Earle Greene, Construction Engineer, examine a model of one 
of four main unit cross-compound turbine-generators, each with a capacity of 125,000 kw. 


ST. CLAIR 
Grows Every Day 


( UTSTANDING among upper St. Clair River industrial con- 
struction developments is Detroit Edison’s new St. Clair steam 
electric power plant project. 

The new plant, now well under way on the St. Clair River front 
about 15 miles south of Port Huron, will add some 500,000 kw of 
electric energy for light and power in the Thumb District and 
throughout Edison’s 7,600-sq mile service area. About 3,500,000 
people — half the population of Michigan — dwell in this area. 

Decision to build the new plant was a direct result of world 
events threatening U. S. security and requiring expanded production 
for defense. Before the outbreak of the Korean conflict, Detroit 
Edison had intended to add new equipment to the company’s 
Marysville plant, where capacity had already been increased by 
200,000 hp since 1943. But, because of space limitations, the adding 
of new generating equipment at Marysville would have meant re- 
tiring three older generators at that plant. The building of the new 
St. Clair plant made it possible to retain these older generators, 
thus holding onto more than 90,000 hp. 

The total capacity of the new St. Clair plant will be 500,000 kw. 
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Porter, Greene, Brown and Pasini examine a model of the station. This model will be 
at the Power Show in New York, Dec 1 to 6 in the POWER ENGINEERING booth No. 1 


Bases of two of the 300-ft-high quadruplet stacks which rise sheer from the ground instead 
stacks rise alongside the main structure, connected to it only at the 
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Fig. 1. Ato J 


Cross-sections of a number of typical expanded and packed tube joints used in 


power plant heat exchanger equipment. Reasons for using different types are given in the text. 


A— Fibre without ferrule, outlet end. B—Corset lace with ferrule, outlet end. C 
Fibre with ferrule, inlet end. F 
Fibre joint without ferrule, inlet end. J—Expanded joint, inlet end 


Fibre metollic joint with ferrule, outlet end. E 


Fibre, metallic joint with ferrule, inlet end. 4 


N YOUR POWER PLANT you 

have heat exchangers under many 
names: feedwater heaters, blowdown 
heat exchangers, heater drain coolers, 
evaporator condensers, fuel oil heat- 
ers, lubricant coolers, air compressor 
intercoolers, and the like not to 
mention the biggest one of all, the 
steam condenser. These all have tub- 
ing of one kind or another, joined in 
various ways to tube sheets or head- 
ers. When you have to do any main- 
tenance work on such equipment, 
need for intimate knowledge of these 
jomts is obvious. 

Primary purpose of a tube joint is 
to effect a seal between the tube side 
and shell side fluids in a heat ex- 
changer. A perfect joint maintains 
this seal throughout the life of the 
tube without contributing to the 
normal deterioration of the tube. 
Since no one available joint is com- 
pletely satisfactory for all classes of 
heat transfer equipment, it is evident 
that mechanical design, operating 
conditions, and materials of construc- 
tion of the heat exchanger should be 
considered before specifying the tube 
joint. 

Types of Joints: — Tube joints 
can be broken down into two types. 


Expanded joint, outlet end. D 
Corset loce with ferrule, inlet end 


Fixed joints 

Fig. 1 J — Expanded (inlet end); 
Fig. 1 C (outlet end) 

Fig. 2 Welded 

Fig. 3 —- Soldered 

Packed joints 

Fig. 1 F Corset lace with fer- 
rule (inlet end); Fig. 1 B (out- 
let end) 

Fig. 1 E Fibre with 
inlet end); Fig. 1 A 
end 

Fig. 1 H 
inlet end); Fig. 1 A 
end 

Fig. 1 G Fibre 
ferrule (inlet end); 
outlet end 

1 — FIXED JOINTS: — Expanded 
tube joints may be used in all classes 
of heat exchangers. While better 
joints are available for certain work, 
the expanded joint is effective as well 
as inexpensive. The expanding art is 
highly developed, with specialized 
equipment available to give speed 
and accuracy on the job. The theo- 
retical aspects of expanded joints 
have been thoroughly discussed in 
the literature and are well understood 
in the industry. There are two types 
of expanded joints, roller and ball. 


ferrule 
(outlet 


Fibre without ferrule 
outlet 
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Fig. 1 D 
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Assistant Chief Engineer 
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Fig. 2. Cross-section through a welded joint 


Fig. 3. Cross-section through a soldered joint 





























Roller Expanding: — The roller 
expander, Fig. 4, is an ingenious tool. 
The center tapered mandrel is ro- 
tated (pneumatically or electrically) 
between three cage-held rollers. The 
cage rollers are mounted in slots and 
have an opposite taper to the man- 
drel, so that as the mandrel is ad- 
vanced, the rollers move radially in 
the cage and the working faces of the 
rollers always describe a cylindrical 
surface. The cage is set in the tube 
end with the stop against the face of 
the tube sheet. The stop is adjustable 
so that any depth of the tube can be 
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Fact is, you have no choice, for correct operation of your power plant 
depends on proper joints in your many forms of steam, water, oil and air 
heaters and coolers. And you must know how to handle them in mainte- 
nance work. Practically all are fixed joints except for steam condenser 


Heat Exchanger Tube Joints 


expanded, limited only by the length 
of the working face of the rollers. 

As the mandrel advances, the 
rollers spin on their own axes and the 
friction, between the tube wall and 
roller working faces, forces the cage 
to rotate. The roller working faces, 
therefore, continuously roll over the 
inside periphery of the tube and 
gradually expand the diameter. 

Disadvantages in Rolled Joints: — 
Several disadvantages are inherent 
in rolled joints. When the tube is in- 
creased in diameter, it also decreases 
in thickness. Further, a shoulder of 
small radius is left just behind the 
tube sheet. The slippage between 
roller and tube surface causes flaking 
and cold working at right angles to 
the grain structure established by the 
longitudinal draw during the tube 
manufaeturing process. The anneal is 
partially destroyed and the tube end, 
particularly at the shoulder, is left 
in an abnormally-stressed condition. 


and this value is set on the machine. 
The control will automatically stop 
the expanding process when the prop- 
er torque is reached. It is obvious that 
the tube holes must be machined to 
close tolerances and the tubes them- 
selves must be of homogenous mate- 
rial and equal hardness. 

For the manufacture of new equip- 
ment, torque control has reduced 
tube expanding from a highly skilled 
individual art to a simple shop opera- 
tion. For retubing work, however, it 
is not very satisfactory, especially on 
old equipment that has been retubed 
several times. In such cases, the tube 
holes are enlarged and out of shape. 
A highly skilled man with plenty of 

“feel” is required to successfully re- 
tube such a unit. 

Ball Expanding Is Better: — An- 
other expanding technique is the 
split ball expander, Fig. 5. Here a 
split ball is mounted on a_ short 
tapered mandrel. In collapsed posi- 


accomplished by pneumatic hammer. 
Before the ball expander can be used, 
the tube end must be slightly flared 
to prevent the tube being jarred from 
the tube sheet. 

Ball expanding is cheaper than 
roller expanding, and tool life is much 
longer. Although it does not have the 
handling flexibility of roller expand- 
ing, holding power is not affected by 
tube hardness and no great skill is re- 
quired in manipulation. Because the 
ball is spherical and its size fixed for 
each tube size, the tube holes must be 
accurately machined, and this tech- 
nique, therefore, can not be used in 
retubing work where the tube holes 
are enlarged or out of shape. 

Tube Sheet Material: — Choice of 
tube sheet material is very important. 
It must be harder than the tube, 
otherwise the hole will become en- 
larged as the tube is expanded. It 
should be remembered that, in most 
exchangers, the bridge wall left in the 
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Fig. 5. Split ball expander in which split ball, mounted on mandrel, fits inside tube 
The forward movement of the mandrel forces ball open, expands tube into the sheet 


Fig. 4. Two types of roller tube expander. Tapered mandrel rotates about three 
cage-held rollers. As mandrel advances, rollers spin and expand tube diameter 





Any sustained vibration picked up 
from nearby machinery will, in a 
short time, cause failure of the tube 
at this point. In an effort to decrease 
the amount of tube diameter age 
sion required to make a tight joint, 
series of parallel rings ao cee 
called serrations) is machined into 
the tube sheet. 

Control for Over-Rolling: — Auto- 
matic torque controls, electronic and 
mechanical, have been developed to 
prevent over-rolling. Motor torque 
required to satisfactorily expand a 
tube of given size, material, and hard- 
ness, is experimentally determined 
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tion, the ball just fits the inside 
diameter of the tube. When the ball 
is forced open by longitudinal motion 
of the mandrel, it expands the tube 
into the sheet. Over-expanding is im- 
possible because the maximum open 
diameter of the ball is set by the 
length of the mandrel taper. Since the 
tube is expanded by longitudinal mo- 
tion only, the shoulder left in the 
tube is of large radius and there is no 
distortion in the grain structure or 
flaking of the tube material. Since 
the ball is spherical, there is no possi- 
bility of distorting the tube sheet 
hole. The movement of the mandrel is 


tube sheet between tube holes is quite 
email, lé-in. for *¢-in. OD tubes; 
14-in. for l-in. OD tubes; *¢-in. for 
1!4-in. OD tubes. If the tube “sheet is 
softer than the tube, there is great 
danger of weakening the bridge wall 
or of progressively bowing the sheet 
as more and more tubes are rolled. On 
large, light tube sheets, such as those 
used in steam condenser work, sev- 
eral tubes are rolled in different sec- 
tions of the layout in order to help 
stay the sheets and prevent bowing. 

Welded or Soldered Joints: — 
Little need be said concerning welded 
or soldered joints. Both are expensive 
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techniques compared to expanding 
and should be used only under special 
circumstances. Where lethal or ex- 
plosive fluids are being handled, it is 
imperative that no leaks occur during 
the life of the exchanger. In some 
cases, leakage of a heating or cooling 
medium into the product would ruin 
the product. In these instances, 
welded tubes can be used to advan- 
tage. 

Soldering is mainly used in very 
small exchangers, such as lube oil or 
jacket-water coolers for low-power 
diesel engines. Cost of dismantling 
and retubing these units is higher 
than buying a new one. 

In either soldering or welding, it is 
customary to lightly expand or pin 
the tubes to the sheet in order to hold 
them in place during the sealing op- 
eration. Welding is normally used on 
large diameter steel tubes; soldering 
on small diameter copper or copper 
alloy tubes. 

Special preparations are necessary 
before soldering. The entire tube 
sheet should be thoroughly tinned 
and wiped. The tube end should be 
tinned for a distance of approximately 
twice the tube-sheet thickness. All 
parts must be clean. Heat required 
depends on the type of solder used 
and joint tightness is determined by 
the solder being drawn by capillary 
action between tube and tube sheet. 

Differential Expansion With Fixed 
Joints: — If operating temperature 
differences in an exchanger are large, 
provision must be made for differen- 
tial expansion between tubes and 
shell in order that no abnormal 
stresses be set up in the structure. If 
the tube joints are of the fixed type as 
described above, the exchanger must 
be arranged with bowed tubes, shell- 
side expansion joint, packed head, or 
floating head construction. A discus- 
sion of the advantages of each type 
will be found in an article — Heat Ex- 
changer Costs; Selection and Main- 
tenance, Plant Engineering, April 
1949. Expanded or welded tube joints 
can be used at any temperature en- 
countered in present day process or 
power plant work. Soldered tubes 
must be used at operating tempera- 
tures considerably below the melting 
point of the solder used. 

2 — PACKED TUBE JOINTS: — 
Packed tube joints have been devised 
to allow differential expansion be- 
tween the tubes and shell of an ex- 
changer without complicating the 
structure with expansion joints, bowed 
tubes or floating heads. A packed 
joint is essentially a stuffing box 
mounted in the tube sheet in which 
the tube can move longitudinally 
without breaking the seal. It should 
be compact and should not depend 
on glands for maintaining tightness. 
The arrangement must be such that 
when tight on test, it should remain 
tight for long periods without atten- 
tion. Since the packing medium will 
be continuously exposed to the ex- 
changer fluids, it must be chemically 
stable, inert, resistant to rotting, and 
able to withstand temperature changes. 


Limitations in use of Packed 
Joints: — Installation of a stuffing 
box around a tube, no matter how 
smal!, forces the designer to widen 
the tube pitch beyond the minimum 
necessary in the tube sheet for struc- 
tural strength. For example, a 34-in. 
OD tube requires a '5/,-in. pitch leav- 
ing 3{,-in. bridge wall between tubes. 
To install a stuffing box requires a 
minimum 1};,-in. pitch, leaving 5/.- 
in. between tubes. The shell side fluid 
in the first case flows through a 3{,-in. 
gap between tubes, and in the second 
case through a 5(,-in. gap. For an ex- 
changer with no change of phase in 
the shell side fluid, the smaller the 
tube pitch, the more effective the 
exchanger. This consideration alone 
bars the use of packed tube joints in 
this class of unit. 

Tube Spacing: — In general, wide 
tube spacing is used to aid in distribu- 
tion and penetration of condensing 
vapor in a tube bundle in order to 
maintain the condensate at the same 
temperature as the incoming vapor. 
In process work, where the hot fluid 
gives up its heat to a cold fluid being 
used in the process, the temperature 
difference between vapor and con- 
densate is relatively unimportant 
from the standpoint of efficiency, be- 
cause whether the condensate be- 
comes subcooled or not, the heat 
given up by the vapor is picked up by 
the process. Penetration and distribu- 
tion are of secondary importance, 
except that all the heat transfer 
surface be effective, and close tube 
spacing can be used. 

Furthermore, in most process plants, 
one of the major maintenance prob- 
lems is fouling of the exchanger. The 
shell side may have to be cleaned 100 
times before a retubing is necessary. 
Under these conditions, a floating 
head, removable bundle unit is dic- 
tated by the process conditions. Since 
the floating head also allows differen- 
tial expansion, packed joints become 
unnecessary. 

Packed Joints for Steam Condens- 
ers: — In view of the considerations 
discussed above, practically all types 
of exchangers are built with fixed 
tube joints, with the sole exception of 
power plant steam condensers. They 
will be covered in detail in a sub- 
sequent article. 


New Kearny Units 
for 2350 psig, 1100 F 


WORK IS PROGRESSING rapidly on 
the construction of the new generat- 
ing plant of Public Service Electric 
and Gas Company, adjacent to its 
present Kearny Generating Station. 

The installation consists of two 
145,000-kw turbine generators, larger 
than any units of this type now in 
service. Each turbine will be supplied 
by high-pressure, high temperature 
steam at 2350 psi, 1100 F, and 1050 F 
reheat, by a single boiler capable of 
evaporting 525 tons of water per 


AEC Power Project 
1,200,000 Kw 


On1I0 VALLEY POWER Corp., 
Portsmouth, Ohio, is being formed 
by a group of 15 utility companies, to 
consiruct and operate two steam- 
electric generating plants in Ohio 
Valley area, to furnish electric power 
for new uranium plant of Atomic 
Energy Commission, to be situated 
at Piketon, Ohio. Power stations, as 
now projected, will have a gross ca- 
pacity of 1,200,000-kw., and will be 
located on sites to be determined 
near the Ohio-Kentucky border. One 
plant will be equipped for a rating of 
800,000-kw., divided into four 200,- 
000-kw. units, and other with capac- 
ity of 400,000-kw., formed of two 
200,000-kw. turbine generators. En- 
tire development is reported to cost 
approximately $280,000,000, includ- 
ing steel tower transmission lines 
and other field structures, with power 
substation at plant site. Power com- 
panies to be affiliated in project in- 
clude Ohio Power Co., Canton, Ohio; 
Indiana & Michigan Electric Co., 
South Bend, Ind.; and Appalachian 
Electric Power Co., Roanoke, Va., 
all subsidiaries of American Gas & 
Electric Co., New York, N. Y.; Mo- 
nongahela Power Co., Fairmont, 
W. Va.; Potomac Edison Co., Ha- 
gerstown, Md.; and West Penn 
Power Co., Pittsburgh, Pa., all affil- 
iates of West Penn Electric Co., 
New York, N. Y.; Cincinnati Gas & 
Electric Co., Cincinnati, Ohio; Louis- 
ville Gas & Electric Co., Louisville, 
Ky.; Kentucky Utilities Co., Lex- 
ington, Ky.; Ohio Edison Co., Akron, 
Ohio; Dayton Power & Light Co., 
Dayton, Ohio; Toledo Edison Co., 
Toledo, Ohio; Columbus & Southern 
Electric Co., Columbus, Ohio; Penn- 
sylvania Power Co., New Castle, 
Pa., affiliated with Ohio Edison Co., 
noted; and Southern Indiana Gas & 
Electric Co., Evansville, Ind. Ebasco 
Services, Inc., 2 Rector St., New 
York, N. Y., is consulting engineer 
for project, and will prepare plans 
for generating plants. Bids for differ- 
ent branches of work are expected 
to be asked in near future. 


hour. These boilers will use the 
principle of pumped circulation of the 
water through the steam producing 
tubes. This is one of the first installa- 
tions of this design in this country, 
although installations of smaller 
capacity have been used in Europe 
for many years. Each boiler will be 
equipped to burn either pulverized 
coal or oil, and will consume approx- 
imately 1200 tons of coal or 5200 
barrels of oil daily. 

The output of the generators will 
be carried through four large three- 
phase transformers and underground 
oil-filled pipe-type cable to the 
132-kv outdoor substation. 
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Fig. 1. Diagram shows practical, efficient arrangement for high- 
pressure boiler blowoff, blowdown and drains. Drains are single- 
valved near sources and separately carried to operating level 
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High-Pressure 
Boiler Blowoffs and Drains 


Boiler blowoff actually functions as a drain in modern 
high-pressure steam generators. Piping for such systems, 
says the author, demands careful engineering. Here's why! 


URPOSE OF THE boiler blowoff 

has always been to provide a safe 
way to blow out water in the boiler 
while under pressure. All accepted 
codes require installation of two valves, 
separately or in tandem — one acting 
as a valve, the other as a cock, and 
providing a slow and quick opening 
combination. Required location is at 
the bottom of the boiler and, gener- 
ally, more than one blowoff connec- 
tion is required. 

However, the coming of high-pres- 
sure and temperature steam gener- 
ators has brought about a change in 
the actual purpose of blowoff. Tem- 
pered by regional codes, this change 
has come about in a manner hardly 
noticed by the casual observer of 
power plant development. 

In short, the blowoff has become a 
drain. Modern practice has made it 
necessary, or expedient, to so modify 
the original function of the blowoff 
for quick discharge of boiler water 


under pressure. Very efficient water 
treatment methods and high empha- 
sis put on water sampling are the im- 
mediate causes of such a change. 
Modern steam gerierators with high 
pressures and temperatures do not re- 
quire blowoff to discharge residues 
and impurities in boiler water. Water 
sampling and conductivity readings 
direct removal of carryover solids 
through use of continuous or inter- 
mittent blowdown at the boiler drum. 


High-Pressure Drains 

Figure 1, showing high-pressure 
boiler blowoff, blowdown and drains, 
is a clear guide to efficient, practical 
design of piping for a modern blowoff 
system. 

Drains at both ends of the second- 
ary (main) steam header, intermedi- 
ate superheat header, and reheat 
header are single valved at a place 
close to the sources. They are inde- 
pendently carried to a point con- 
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veniently chosen as an operating sta- 
tion where a second valve is provided 
for each line. From this junction, each 
discharges into a common header 
leading to the blowoff tank. Some 
designers favor a double valve at the 
source to safeguard against shut- 
down if the single valve should leak. 

It is good procedure to use an ac- 
ceptable chrome-moly alloy for drain 
piping for about 20 ft from the source. 
High temperatures radiating through 
the pipe during the operating process, 
even when no drainage occurs, make 
this wise. In computing expansion of 
these alloy lines it is well to remem- 
ber that chrome-moly steel alloy pip- 
ing needs no higher expansion multi- 
plier per degree F than carbon steel 
pipe, and that thermal conductivity 
characteristics are higher than carbon 
steel lines. High pressures make man- 
datory the selection of double, extra 
strong pipe for all drain lines. 

Since drain valves for the second- 
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ary (main) steam superheater header 
normally remain open until steam ap- 
proaches operating pressure and 
temperature, this vital line must be 
of chrome-moly steel until it joins 
the horizontal header at the operating 
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Modern Blowdown 

Need for blowdown, whether con- 
tinuous or intermittent, is defined by 
foam conditions in the boiler water 
Efficiency of the treating system de- 
termines proper blowdown. Modern 
plants find it extremely worthwhile 
to facilitate the use of intermittent 
blowdown by installation of elaborate 
water treating systems engineered to 
attain 0.5 ppm total solids or less as 
measured by usually reliable conduc- 
tivity methods. Present design of 
high pressure drums with cyclone 
separators and primary steam scrub- 
bers guarantees exceedingly high pur- 
ity steam under widely varying con- 
ditions. Effect of cyclones is maximum 
retention of solids in the circulating 
water and their removal before steam 
enters the scrubbers. Major purifica- 
tion of the steam is done in the main 
steam scrubber conveniently arranged 
inside the drum. 

Continuous, or intermittent, blow- 
down requires piping in constant op- 
eration under saturated steam pres- 
sure and temperature. This line, 
single-valved at the source and the 
operating level, must also be of extra- 
strong material, although not of 


It must be remembered that high 
pressure drain lines should be de- 
signed according to the differential of 
pressures and temperatures of differ- 
ent headers. Many designs commit 
the error of joining all drain lines into 
a common receiving header at a point 
too close to the sources. The main 
steam header drains have an exceed- 
ingly high temperature, being super- 
heated, and are of quite high pres- 
sure. Intermediate header drains are 
of lower temperature and higher pres- 
sure. Reheat header drains are of 
lower pressure and of as high a tem- 
perature as main header drains. The 
fact that pressures in high pressure 
drain lines are almost as high a short 
distance from the sources and are not 
reduced to atmospheric pressure as 
soon as they discharge, as usually 
believed, makes these observations 
important. 

Start-up of many steam generators 

ean be complicated by by-pass of 
higher steam pressures from  sat- 
urated-steam headers to superheated- 
steam headers, and by by-pass of 
high temperatures into carbon steel 
pipe lines, eventually causing graphi- 
tization of such lines. 

Tandem valves are the most practi- 
cal for blowoff lines from the bottom 
boiler headers. Intended originally for 
blowing down boiler water under 
pressure, all codes require a double 
valve. However, as used in modern 
steam generators these provide pri- 
marily for drainage to condensate 
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Fig. 2. Flexible struts from make-up tubes or bottom header can be employed to support blowoff pipes 


chrome-moly steel alloy. Double valves 
at the source would be best because 
of the high pressures. 

Single valve at operating level 
should be by-passed by a smaller 
globe valve for throttling. This avoids 
pipe vibration if the full force of the 
blowdown should contact the tem- 
porarily cold line. 

Water column and gage glass must 
be similarly designed. Modern high 
pressures require a double, extra- 
strong pipe in this service. Joining of 
drains from these sources into a single 
line near the sources, single- or double- 
valved, is acceptable. At the operat- 
ing level another valve would assure 
safety and conform with power piping 
practices. Thrice daily minimum op- 
eration of the line is also important. 


tanks or for boiler fill from condensate 
tanks. 

Epitor’s Note: — See also Will 
Your Blowoff Valves Stand the Acid 
Wash?, July issue, page 78, for dis- 
cussion of effect of chemical cleaning on 
blowoff valves. 

Starting operation of steam genera- 
tors is a cracking, repeated opening 
and shutting, of drain and vent valves 
until operating pressure is obtained. 
Design of high-pressure drain systems 
therefore becomes very exacting. 


Size of Drain Lines 
Sizes of different lines at the sources 
are generally 1 in. for all except the 
continuous blowdown line which i 
often 1'5-in. It is wise to increase 
these lines a half size just past the 


source valves and until their junction 
with the common header, which must 
have a capacity to receive all lines if 
opened simultaneously and capacity 
for the expanding volume of steam 

and water at that point. From there 
on, as drains from all sources on both 
sides of the generator gather and in- 
crease in capacity, size of the header 
must again conform with require- 
ments as total drainage of blowoff 
and drains demands. 

Figure 1 also shows expansion loops 
and provisions for vertical and lateral 
expansions of the generator and lines. 
Anchors, guides and hangers must be 
provided for these expansions. 

Bottom boiler blowoff (drain) lines 
present very intricate problems of 
hanging and anchorage. Since there 
are no structural members at this 
part of the boiler, fastening of sup- 
port clamps, or wedged plates at 
and between the bottom boiler make- 
up tubes provides a solution to this 
problem. Boiler bottom headers also 
can provide a place to weld supports 
for blowoff lines below them. Boiler 
manufacturers often allow for such 
practices since these headers are of 
very thick steel. 

Advantages of these provisions are 
twofold, not only making pipe hang- 
ing easy; but also taking advantage of 
boiler expansions, which are the same 
for the lines, therefore making the 
use of rod hangers and flexible struts 
acceptable, as shown in Fig. 2. 

How to relieve the drain line, ex- 
tending a distance from the bottom 
boiler header, of combined elongation 
and stress caused by temperature and 
the heavy tandem blowoff valve is 
often a problem. Figure 3 shows a 
practical and acceptable solution. 

Expansion loops, as shown in Fig. 
1, enable drain lines to be supported 
with rod hangers from steam headers, 
or from plate casing enveloping their 
ends, at points beyond the loop. Loops 
take care of vertical expansion. At a 
convenient point, as the lines become 














Fig 3. Welded support will relieve strain on drain 
line from header caused by heavy tandem valve 


vertical, a series of anchors will help 
to sustain their drop, which should 
be guided to structural members to 
avoid vibration as they receive dis- 
charge from the headers. Other hori- 
zontal runs should be spring-sup- 
ported to allow for expansions, which 
because of additional anchors may be 
upwards, downwards or lateral. 
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Fig. 1 


LLINOIS STATE WATER SUR- 

VEY has supervised, since No- 
vember 1949, the treatment of boiler 
feedwater in Illinois State institu- 
tional power plants. This service was 
originally requested by the Purchas- 
ing Agent of the Department of 
Finance in order that specifications 
might be provided and competitive 
bidding arranged in the purchase of 
boiler feedwater treatment chemicals. 
Since that time, the success and com- 
plete acceptance of the program has 
been demonstrated by the decrease 
in boiler scale and corrosion, and vir- 
tual absence of resultant tube re- 
placements. Over-all efficiency has 
also been increased. There are, how- 
ever, many features which require 
further efficiency increases and main- 
tenance decreases. 

During the first few months of this 
program, a plant survey consisting of 
a 13-page form report was made in 
order to obtain complete information 
on the water treatment needs of each 
individual plant. These surveys in- 
cluded complete information relative 
to boiler plant equipment, operating 
data, make-up water, water soften- 
ing equipment, and present problems 
correctable by water treatment. 

After obtaining this information, 
general treatment formulas, Table I, 
were designed to provide correct 
chemical treatment for each indivual 
plant. The organic blend formula 
composed of sludge conditioning, 
scale prevention and anti-foam 
agents, has been used in conjunction 
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Water testing cabinet for burette-type equipment, de- 
signed by state engineer, encouraged accurate sampling data 





Table |. General treatment formulas designed 
to provide correct chemical treatment for plants 





Per Cent 
5-15 
67.5-75 

7.5-12.5 


Organic Blend 
Soda Ash 
Chestnut Tannin 
Sodium Polyphosphate 
Polyamide or Polyhydric Alcohol 


type Anti-foam, or equivalent 2.5-7.5 


Phosphate Blend 
Disodium Phosphate anhydrous 
Corn Starch, powdered 


Domestic Boiler Blend 
Soda Ash 
Disodium Phosphate 25-30 
Sodium Sulfite 20-25 
Sodium Polyphosphate 4-7 
Chestnut Tannin 8-12 
Corn Starch 5-10 


75-80 
20-25 


25-30 


By RUSSELL W. LANE 
Illinois State Water Survey 











with external softening treatment or 
with internal softening chemicals, 
such as caustic soda and disodium 
phosphate, and with an oxygen scav- 
enger (sodium sulfite). 

The phosphate blend formula has 
been employed in cases where its su- 
perior coagulative ability is required. 
The domestic blend formula has been 
used as a complete treatment for 
smaller power plants in which han- 
dling of many different chemicals 
would be inefficient and inconvenient. 

Proper testing and control of boiler 
feedwater treatment has been found 
to be an extremely important part of 
this program. Burette type testing 


FEEDWATER 
HANDLING 


Is Planned in 
Illinois State 
Power Plants 


A unified program of feedwater treatment in 40 Illinois 
State power plants has resulted in complete acceptance 
by engineers, virtually no corrosion or scale, and over- 
all increased plant efficiency. Here’s the what and how 


equipment, illustrated in Fig. 1, in 
neat conveniently designed cabinets, 
has provided an accurate means of 
testing and has been instrumental in 
encouraging the operator to provide 
accurate data. 


Testing and Control 

Use of electric conductivity test- 
ers for determining dissolved solids 
content has been extremely impor- 
tant in obtaining efficient blowdown. 
Reproducibility of results with these 
instruments is good and maintenance 
low. The chloride test, which had pre- 
viously been used generally for blow- 
down control, often provided inexact 
control since inconsistent and inaccu- 
rate results were obtained by differ- 
ent personnel. Errors in determina- 
tion of the chloride content of the 
boiler water of 10 ppm were not un- 
common. Such errors have provided 
irregular and inefficient blowdown 
control particularly in the case of 
boiler waters containing chloride con- 
tents of only 20 to 100 ppm. Such 
chloride contents are rather common 
in boiler waters as many make-up 
waters contain chloride contents on 
the order of only 2 to 15 ppm. 

Each plant has been provided with 
a boiler water control chart which 
describes necessary tests and lists 
proper range of P alkalinity, phos- 
phate, sulfite and dissolved solids 
content to be maintained in the 
boiler water samples. When these 
charts are located conspicuously near 
the testing equipment, they have 
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been found to be of considerable help 
in obtaining proper testing, blow- 
down and over-all control. Internal 
treatment methods used are shown 
in Table II. 

Frequent plant visits in which 
consultation is held with operating 
personnel have been an important 
function of this program. Evening 
classes are held to discuss boiler 
water treatment, testing and control. 
These classes are important to the 
program since continued interest in 
the maintenance of good boiler water 
conditioning is retained in this way. 


Blowdown 

One of the essentials of good boiler 
water conditioning has been found to 
be the efficient use of blowdown. Con- 
tinuous surface blowdown has been 
installed in all boilers. Oversized 
blowdown valves were often found 
to have been installed, requiring the 
engineer to operate with a closed 
valve for considerable periods or to 
operate with such a small aperture 
that frequent plugging occurred. Re- 
placement with smaller valves has 
been advocated, so that blowdown 
flow will be approximately one half 
the maximum flow of the valve. 

Proper application of chemicals 
has been provided by installation of 
automatic electric feeding systems 
Fig. 2) and has served an important 
role in the simplification and ac- 
curacy of control and in the success- 
ful results of treatment. 


Scale Prevention 
Maintenance of a low hardness in 
boiler feedwater is known to ensure 
cleaner feed lines and cleaner boilers, 
therefore close attention has been 
directed toward the regeneration of 


Fig. 2. Automatic chemical feed system uses one 
pump, another serves as o spare. Note compact- 
ness of the unit, arranged by state engineer 


Fig. 3. Curve shows relation of potential carbon 
dioxide in steam to the rate of return condensate 
Numbers are state plants referred to in tables 
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zeolite softeners and to the control 
of the lime-soda treatment. Proper 
salt brining, rinsing of zeolite soften- 
ers and frequent testing of the ef- 
fluent has been found to be beneficial. 
Reduction in make-up water usage 
by employing practices of conserving 
all condensate supplies has been 
found to improve scale prevention by 
providing boiler feedwater of lower 
hardness content. Proper blowdown, 
both continuous and manual, has 
been found necessary to maintain 
sludge concentrations below levels 
which will cause serious adherent 
sludge deposits. In general, suspended 
solids or sludge concentrations have 
been maintained below 1700 ppm 
in the case of coagulation type treat- 
ment, and below 850 ppm in the case 
of phosphate residual type treatment. 
Maintenance of oil contamination 
below three per cent of the suspended 
solids content has been found nec- 
essary to prevent formation of ad- 
herent sludge deposits. 

Since evidence of pitting and much 
iron was observed in boilers having 
been out-of-service, attention has 
been directed toward proper storage 
methods. After consultation with 


boiler inspectors, it has been decided 


Table ll. Coagulation and phosp 





to advocate dry storage employing 
quick lime for all boilers, excluding 
those with superheaters. Boilers hav- 
ing superheaters cannot be properly 
stored by the dry method so the 
wet method, employing organic blend, 
caustic soda and sodium sulfite, is 
being advocated for these boilers. 
Chief problems which have been en- 
countered in properly storing boilers 
has been the prevention of leakage of 
water through defective valves into 
the stored boilers and the prevention 
of leakage of blowdown valves in the 
case of boilers stored by the wet 
method. Installation of blind flanges 
has been found necessary in some 
cases to prevent leakage into the 
boilers. 


Corrosion Prevention 

Efficient deaeration, as provided 
by feedwater heaters, has been found 
to be of considerable importance in 
the control of corrosion in the pre- 
boiler system, boiler proper, and 
condensate return lines. Considerable 
attention has been directed toward 
attaining this performance. In sev- 
eral plants, the thermostatic valve in 
the vent line of the feedwater heater 
was found to be located so close to 


hate residual internal feedwater treatment methods prescribed by State 





A. Carbonate type 


Organic Blend 

Caustic Soda or Soda Ash 

Sodium Sulfite 

Partial phosphate type 
Calcium (as CaCO) 

Organic Blend 


Sodium Sulfite 


(as CaCO) 
Organic Blend 
Disodium Phosphate 
Caustic Soda 
Sodium Sulfite 





|. Coagulation Method (feedwaters of Hardness (as CaCO;) > 60 ppm) 


> 80 per cent of Hardness, Silica 


Caustic Soda or Soda Ash and Phosphate Biend (1:1) 


ll. Phosphate Residual Method (feed waters of Hardness < 


Boiler Water Composition 
90-140 ppm (Theo.)* 
200-350 ppm P Alky. (as CaCO;) 
20-40 ppm (as SO*) 


> 5 ppm., and or oil contamination. 
90-140 ppm. (Theo.)* 

200-350 ppm P Alky. (as CaCO) 
20-40 ppm (as SO,) 

60 ppm. and or Silica > 1 Magnesium 

100-300 ppm (Theo.) * 

30-60 ppm PO, 

200-400 ppm P Alky. (as CaCO;) 
20-40 ppm (as SO,) 








* Theoretical organic blend content in the boiler 


water is obtained as follows 
Feed water dosage (ppm) X number of concen 

trations in boiler water 

Feed water dosage range from 2 to 10 ppm., de 


pending on the following factors 
(1) Type of treatment being applied 
(2) Percentage of blowdown 
3) Hardness content of the feed water 
4) Extent of adsorption of tannin on sludge 
precipitated hardness) content 
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DON’T CLIP THIS ARTICLE | 


Others in your plant may want to 
read the complete issue, so if you 
want an extra copy of this or any 
other article, ask the Editor for tear 
sheets or a reprint. For convenience, 
use the postage-free card that you 
will find elsewhere in this issue. 








the heater that it failed to open to 
discharge non-condensable gases. Re- 
location of this thermostatic valve to 
a cooler area or substitution of a 
throttling valve has relieved these 
conditions of air binding. In cases 
where elevation of the feedwater 
heater was only a few feet above the 
boiler feed pumps, maintenance of 
temperature at approximately 208 F 
and closer supervision of this tem- 
perature has been requested. While 
sodium sulfite has been applied to 
supplement the removal of oxygen, 
efficient feedwater heater operation 
is necessary to avoid excessive appli- 
cation of this chemical which would 
increase cost of treatment, increase 
dissolved solids content of the feed- 
water and the resultant rate of blow- 
down. One of the advantages of em- 
ploying sodium sulfite treatment and 
testing the sulfite content of boiler 
water is the additional “check” of 
feedwater heater operation provided. 

Corrosion of return condensate 
lines from the reaction of carbonic 
acid on the pipe metal is often a seri- 
ous problem in State plants. Car- 
bonic acid is derived from the break- 
down of bicarbonate and carbonate 
alkalinity of the make-up water in 
the boiler. In order to reduce this 
type of corrosion, the use of feed- 
waters of minimum bicarbonate and 
carbonate alkalinity is prescribed, as 
indicated in Tables III and IV. Lime- 
soda ash softening or the use of hy- 
drogen exchange has been advocated 
for power plants employing high M 
alkalinity make-up waters whenever 
extensive rehabilitation is planned. 
Neutralizing and filming amine type 
treatments are also given considera- 
tion. When a power plant is to be re- 
habilitated, close cooperation is main- 
tained with the Division of Architec- 
ture and Engineering in designing the 
water treatment facilities. 

For an immediate improvement in 
condensate corrosion prevention, it is 
recommended that make-up water 
usage be kept at a minimum by main- 
taining a tight condensate return 
system and by recovering all conden- 
sate. It is recommended that the con- 
densate system be composed of lines 
and traps of sufficient size and proper 
drainage, that condensate pumps be 
of sufficient capacity to return con- 
densate rapidly to vented tanks, 
and that condensate holding tanks 
be of sufficient size and properly 
vented. It has been found that sys- 
tems providing rapid return of con- 
densate to vented tanks are much 

(Continued on page 108) 
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Table Ill. Data on 18 lilinois State power plants which use the coagulation method of internal treatment 





1000 Ib 
Steam per 
24 hr 


Per cent 
Make-up 


Steam 
Pressure 


Raw Water Analysis 
(Parts per Million) 
H M DS 


Treatment 
External Internal 





100 
140 
105 
120 
125 
105 
100 
110 


125 
5 15 (E) 

125 47 
100 20 (E) 
100 50 (E) 
1-60 psig; 20 (E) 
14-5 psig. 
1-100 psig, 
2-15 psig. 

4 


15* 


16* 10 (E) 
5 (E) 
10 (E) 
10 (E) 


17* 

18* 80 

19* 1-100 psig, 
6-3 psig. 





288 548 
310 


130 

350 260 1137 

293 336 354 

80 23 120 

80 23 120 

128 100 147 
290 328 


None 
None 
None 
None 
None 
None 
None 
BSE 
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264 482 SE 
420 578 None 
67 220 None 
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*No external de-alkalizing treatment or amine 
treatment has been provided in these plants em- 
ploying make-up of high alkalinity content for the 
following reasons 


Condensate line replacements are not 


Plant 1 
Installation of N.D.H.A. testers is 


encountered 


— Reciprocating engines are employed, 
and apparently oil contamination is protecting 
return condensate lines from corrosion, as con- 
densate line replacements are not encountered 
Plant 3, 4 — Installation of hot-process lime-soda 
softeners is planned 
Plant 7, 10 Application of filming amine is be- 
ing considerec 
Plant 8, 12 — 
is planned. 
Plant 11, 15, 16, 17, 18, 19 In these small sized 
heating plants, the percentage of make-up water 
employed is usually low. Under these conditions, 
corrosion of return lines is usually not trouble- 
some. 

E) Estimated. 
(a) While these plants employ feedwater below 


Installation of hydrogen exchangers 


hardness content and would therefore ap 
pear to require phosphate residual type treatment 
as indicated in Table LI, actually coagulation 
type treatment is employed either to take advan 
tage of deconcentrators existing in these plants or 
to simplify the testing and control. The caustic 
soda to phosphate blend ratio must be changed 
occasionally as the calcium and magnesium con- 
tent of the raw water changes. This adjustment 
provides proper alkalinity and prevents the for 
mation of magnesium phosphate sludge, which 
may produce an adherent type of deposit. 


60 ppm 


the following abbreviations 
Nev utralizing amine; 
Filming amine; BSI Blended raw and sodium 
exchanger treated water; ( Cautie soda; CLS 
Cold process lime and soda ash treatment; DB 
Domestic boiler blend; HLS — Hot process lime 
and soda ash treatment; N Sodium nitrate; O 
Organic blend; PB Phosphate blend; P Diso- 
dium phosphate; 8 — Sodium sulfite; SE Sodium 
exchange treatment; 5 - Sodium exchange 
treatment following by si ilfuric acid treatment and 
decarbonation. 


In Tables III and IV, 
A 


are employec 


Table IV. Data on 21 Illinois State power plants using phosphate residual method of internal treatment 





1000 Ib 
Steam per Per cent 
24hr Make-up H 


Steam 


Plont Pressure 


Raw Water Analysis 
(Parts per Million) 


Treatment 


M OS External Internal 





320 26 
600 
1000 


20 120 
21 125 
22 250 (S) 
23 250 (S) 1300 
24 125 2200 
25° 90 90 
100 280 
100 600 
120 250 
110 750 
95 280 
138 1450 
250 1100 
250 500 
135 1000 
140 300 
250 (S) 900 
160 900 (E) 
150 270 
110 850 
250 420 
10 60 





168 SE 
170 SE 
120 SE 
220 
220 
416 
540 
340 
274 
1399 
319 
416 
340 
355 
147 
588 
624 
514 
150 
135 
156 
185 
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*No external de-alkalizing treatment or amine 
treatment has been provided in these plants employ- 
ing make-up of high alkalinity content for the fol- 
owing reasons: 


Plant 26 is a small plant, employing a low per 
centage of make-up water, so justification for 
much exp ture would be q i i. No ex- 





cessive condensate line replacement is reported to 
date 

Plant 26 employs reciprocating engines and, as a 
result, oil contamination is apparently protecting 
the return condensate lines from corrosion 

Plant #7 will have a hydrogen exchanger for de 
alkalizing the make-up water in the near future 
(E) Estimated 

(8) 100 F. Superheat 





How Axial Thrust Is Balanced 
in Your Centrifugal BF Pump 


By IGOR J. KARASSIK 


Manager, Multi-Stage Pump Section 
Centrifugal Pump Division 
Worthington Corp. 


TEXT TO the problem of proper 
casing design,* the most impor- 
tant factor in the success of a multi- 
stage boiler feed pump is the selection 
of the most satisfactory impeller 
arrangement for the particular oper- 
ating conditions. 

While the double-suction impeller 
is definitely favored in single-stage 
centrifugal pump design, it introduces 
definite complications when applied 
to multistage pumps, and single-suc- 
tion impellers are generally used for 
this type of pump. It is true that a 
single-suction impeller is subjected 


entrifugal BF Pumy 
WER ENGINEERING, 


Know Your ¢ 
J. Karassik, Pe 


Why is that Important? Because it is all tied up with the use 
of either double-suction or single-suction impellers, suction and 
discharge and stage pressures, construction of balancing de- 
vices, and whether the devices are used or not. You need to 
know about these to operate and maintain the pump properly 


to an axial thrust, as in Fig. 1, acting 
towards the suction of the impeller 
and equal to the product of the net 
pressure generated and of the unbal- 
anced area. Means can be provided, 
however, to counteract this unbal- 
anced thrust and to achieve an axial 
balance equivalent to that of a dou- 
ble-suction impeller pump. 
Furthermore, while the greater 
suction areas of a double-suction 
impeller permit the pump to operate 
with less net positive suction head, 
the average boiler feed pump is of 
relatively low capacity when com- 
pared to the entire range covered by 
modern centrifugal pumps. As a re- 
sult, it is seldom necessary to use 
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Fig. 1. Origin of axial thrust on double-suction 
and single-suction. Single-suction impeller is sub- 
jected to axial thrust because it exposes more back 
wall surface to discharge pressure than opposed 
front wall. This thrust must then be counteracted 


Fig. 2. Actual pressure distribution on front and 
back shrouds of single-suction impeller. Discharge 
pressure acting on two impeller walls is not uni- 
form because liquid trapped between impeller 
shrouds and casing walls is in rotation. See text 
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Fig. 3. Balancing drum. Forces acting on balancing drum are: a) Towards discharge end—discharge pres- 
sure balancing area of drum. b) Towards the suction end—back pressure < balancing area of drum 
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double-suction impellers for the sole 
purpose of reducing the net positive 
suction head required for a given 
capacity. 

Shortcomings of the double-suction 
multistage boiler feed pump center 
mainly in the fact that this construc- 
tion adds needless length to the pump 
shaft span. Additional space is re- 
quired for the extra passage leading 
to the second inlet of each successive 
stage. In the case of a pump with as 
many as four or more stages, this 
increase in shaft span may become 
quite appreciable, to say nothing of 
the added casting difficulties. Fur- 
thermore, since it appears impractical 
to arrange the various impellers in 
any order other than the ascending 
order of the stages, it follows that 
the pressure acting on one of the 
stuffing boxes will be the discharge 
pressure of the next to the last stage. 

As a result of these considerations, 
the majority of multistage boiler 
feed pumps are built with single-suc- 
tion impellers. Two different meth- 
ods are used to balance the axial 
thrust: a hydraulic balancing device, 
or arrangement of the impellers so 
that the axial thrust is balanced out. 


Hydraulic Balancing Devices 

If all the single-suction impellers 
of a multistage pump face in the same 
direction, the total axial thrust act- 
ing towards the suction end of the 
pump will be the sum of the indi- 
vidual impeller thrusts. Actually, 
the pressure acting on the two walls 
of a single-suction impeller is not 
uniform over the entire area exposed 
to the discharge pressure, as shown 
in Fig. 2. Therefore, the total axial 
thrust is somewhat less than the total 
pressure generated by the pump 
times the annular unbalanced area. 
A hydraulic balancing device is that 
part of the pump structure used to 
counterbalance this axial thrust. 

Balancing Drum: — The balancing 
drum is illustrated in Fig. 3. The 
balancing chamber at the back of 
the last stage impeller is separated 
from the pump interior by a drum 
keyed or screwed to the shaft. The 
drum rotates with the shaft and is 


POWER ENGINEERING 








{-—~ 
RESTRICTING \ 
ORIFICE 


TO SUCTION = 


BAL ANCING 
_DISG HEAD 


\s 
PRESSURE 


BALANCING DISC 





BALANCING 
CHAMBER 


AXIAL 
CLEARANCE 


DISCHARGE Z BAC 


RADIAL 
GLEARANCE 


| 4 


ae TO SUCTION 


YE iF 


y, A, (BX ANCING CHAMBER 





V4 





‘Seams 


























AN 





AREA-A 


Ae 











INTERMEDIATE RELIEF CHAMBER | 

















Fig. 5. Combination balancing disc and drum. Force acting towards discharge 
end is sum of discharge pressure times area A plus average intermediate 
pressure times area B. Force towards suction end is back pressure times area C 





Fig. 4. Simple balancing disc. Its operation requires a restricting orifice in 
Leakage through clearance flows into balancing 


return line to suction. 


chamber, thence to pump suction or heater, just as in case of balancing drum 
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Dischorge pressure 

Pressure at intermediate relief chamber 

Back pressure 

Normal pressure distribution 

Pressure distribution after disc moves away from disc head 
Pa — Pu = Pressure drop through “drum” portion 


Pressure drop through “disc” portion 
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Fig. 6. Combination balancing disc and drum with disc located in center 
portion of drum. The relief chamber at the center provides hydraulic cush- 
ioning effect. When pump rotor moves toward suction end, pressure builds 
up and increases average intermediate pressure on B giving balancing force 


separated by a small radial clearance 
from the stationary balancing drum 
head. The latter is fixed to the pump 
casing. 

The balancing chamber is con- 
nected either to the pump suction 
or to the deaerating heater from 
which the pump takes its suction. 
The back pressure in the balancing 
chamber is only slightly higher than 
the suction pressure, the difference 
between the two being equal to the 
friction losses between this chamber 
and the point of return. 

Net force acting on the balancing 
drum serves to counterbalance the 
axial thrust exerted on the single- 
suction impellers. The drum diameter 
can be selected so as to balance this 
thrust either completely or within 
90 to 95 per cent depending on 
whether or not it is desired to carry 
any portion of the axial thrust on 
the thrust bearing. 


To reduce the drum 


balancing 
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leakage, it has.been found desirable 
to provide a series of steps along 
the drum and interpose small relief 
chambers at each step. In addition, 
the drum surface may be serrated. 
Such a construction has been found 
to give longer life than the straight 
piston type drum. 

Balancing Disc: — The balancing 
drum lacks the virtue of automati- 
cally compensating for any changes 
in axial thrust imposed by the impel- 
lers. Should the axial thrust become 
unequal to the force acting upon the 
balancing drum, the rotating element 
will tend to move in whatever direc- 
tion the excessive force is acting and 
the thrust bearing must intervene 
to prevent excessive motion of the 
rotating element. Operation of the 
simple balancing disc is illustrated 
in Fig. 4. The disc, mounted on the 
shaft, is separated from the balanc- 
ing disc head by a small axial clear- 
ance. The leakage through this clear- 


Fig. 7. Chart showing the pressure distribution in a combination balancin 

disc and drum. The chart is strictly schematic and qualitative. The pressuré 
curve is not necessarily a straight line. Operation of this balancing device ig 
based upon variations in the variation of the intermediate pressure as showh 


ance. flows into the balancing cham- 
ber and thence to the pump suction 
or deaerating heater, just as in the 
case of the balancing drum. The back 
of the balancing disc is subject to 
the back pressure in the balancing 
chamber, while the face of the disc 
is acted upon by an intermediate 
pressure, which is equal to the dis- 
charge pressure at the smallest diam- 
eter of the disc and to the back pres- 
sure at its periphery. The inner and 
outer diameters of the disc are so 
chosen that the difference between 
the total force acting on the disc 
face and that acting on its back bal- 
ance the axial thrust on the impellers. 

If at any time the axial thrust 
exceeds the force acting on the disc, 
the latter is moved towards the disc 
head, reducing the axial clearance 
and, therefore, the leakage. As a 
result, the friction losses in the return 
line are also reduced, lowering the 
back pressure in the balancing cham- 


95 





94 


POVWER CINGINECRING 














Fig. 8. (Above) Section of a four-stage, “opposed-impelier’’ boiler feed pump 


Fig. 9. Section of a six-stage “opposed-impeller™ 
assumed suction pressure is O; pressure generated by each impeller is ‘P’ 


ber. This increases the pressure dif- 
ference acting on the disc and moves 
it away from the disc head. The 
clearance is thus increased until an 
equilibrium is reached, when the 
thrust forces balance in both direc- 
tions. 

To assure this sequence of events, 
the variation in back pressure that 
takes place in the balancing chamber 
must be of an appreciable magnitude. 
Thus, with the balancing disc in its 
wide open position with respect to 
the dise head, the back pressure must 
be substantially in excess of the suc- 
tion pressure in order that the reduc- 
tion of the force acting on the disc 

} towards the discharge end may be 
sufficient to restore the disc and the 
rotating element to their normal 
position. This can be accomplished 
by locating a restricting orifice in 
the return line to the suction which 
acts to build up the back pressure, 
if the leakage past the disc increases 
beyond normal. The disadvantage 
of this requirement is that the pres- 
sure on the stuffing box is variable 
a condition to be avoided, for it is 
injurious to the life of the packing. 

Combination Dise and Drum: 
The combination balancing disc and 
drum (see Fig. 5) was developed to 
obviate this shortcoming of the sim- 
ple disc. The rotating portion of the 
balancing device consists of a long 
cylindrical body, which rotates within 
the drum portion of the disc head, 
followed by a disc similar to the one 
previously described. The radial 
clearance is always constant, while 
the axial clearance varies with the 
axial position of the pump rotor. The 
force acting towards the discharge 
end is made up of the sum of the dis- 
charge pressure times area A plus 
the average intermediate pressure 
times area B, while the force acting 
towards the suction end is the back 
pressure times area C. 

The “position-restoring’ feature 
of the combination disc and drum 
is achieved by a variation in the 
intermediate pressure instead of a 
wide variation in back pressure. 
When the pump rotor moves towards 
the suction end because of an in- 
creased axial thrust, the axial clear- 
ance is reduced and pressure builds 








3rd STG. 


5th STG 
boiler feed pump. It is 











up in the intermediate relief chamber, 
increasing the average intermediate 
pressure acting on area B. See Fig. 7. 

Modifications: — Obviously, nu- 
merous modifications of the prin- 
ciples are embodied in the design of 
hydraulic balancing devices. One typ- 
ical modification consists of separat- 
ing the drum portion of a combination 
device into two halves, of which one 
precedes and the second “ex the 
dise itself, as shown in Fig. 7. This 
provides a cushioning effect ‘a the 
intermediate relief chamber, thus 
avoiding the possibility of too posi- 
tive a restoring action which might 
result in contacting the dise faces 
and scoring them. 


Opposed Impeller Balancing 

The greater the pressure differen- 
tial across a breakdown or leakage 
joint inside the pump, such as a 
balancing device, the greater will be 
the wear on this joint. This disad- 
vantage has led to the desire of ob- 


taining axial balance of multistage 
pumps by means other than use of a 
hydraulic balancing device. This can 
be accomplished by using an even 
number of stages, half of the single- 
suction impellers being mounted in 
the opposite direction to the other 
half so that the axial thrusts on the 
two groups of impellers balance each 
other. This mounting of single suc- 
tion impellers back to back is fre- 
quently referred to as “opposed im- 
pellers.”’ 

Figures 8 and 9 illustrate the prin- 
ciple of axial balance through op- 
posed impellers as applied to typical 
four-and six-stage pumps. Instead of 
one pressure-breakdown under full 
pump differential pressure, several 
joints between adjacent stages are 
subjected to a lower differential pres- 
sure, the exact value of the latter 
depending upon the specific stage 
arrangement used. 

The foregoing should not lead to 

(Continued on page 107) 





Fig. 10. Various stage 
errangements for a six- 
stage oxially balanced 
pump: 
|. Joint A is subject to 
a 3-stage pressure 
differential. One 
stuffing box is under 
high pressure at B 
. There are two high 
pressure joints: a 4- 
stage pressure dif- 
ferential at C and a 
2-stage pressure 
differential at OD 
. Joints E and F are 
under a 2-stage 
pressure differential 
Allrunning joints are 
subject to only |- 
stage pressure dif- 
ferential, as shown 
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One of the most common sources of trouble 
and expense in steam power systems is carry- 
over and excessive blowdown. But these trouble- 
some conditions, even when extreme, can easily 
be overcome by the proper application of 
anti-foam agents. 

‘To illustrate the point, in one plant operating 
with 100% cold lime soda softened make-up 


water, boiler water concentrations above 7,500 


ppm caused severe carryover with normal boiler 


water levels. With water level two inches above 
normal, carryover occurred at 6,500 ppm boiler 
water solids. It was necessary that boiler water 
concentrations be restricted by the mainte- 


nance of a 16 to 20% rate of blowdown. 


(pplication of anti-foam agents to this problem 
permitted doubling the boiler water concentra- 
tions and reduced blowdown to the range of 
8-10%. In addition, heat savings in blowdown 
totaled more than $30.00 per day! 


SO 82 S$ Ui PA RTS 





In this, as in many other cases, the use of 
anti-foam agents permits efficient plant opera- 
tion with a minimum blowdowa rate. 

Why not ask a Betz Engineer to tell you how 
anti-foam agents can save you time, money and 
effort in your plant? Ask him too, about the 
complete Betz Specialized Water Conditioning 
Service tailor-made to your needs. 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 
BETZ Laboratories Limited, Montreal 1. 





Betz Technical Paper 
No. 115, “Carryover 
Prevention with Anti- 
Foam Agents” is free 
for the asking. Write 
today. 
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Simple Figuring for 
Minor Feed Heating Cycle Changes 


You use only arithmetical computation and a heat balance diagram. Here 
are the simple methods by which you can figure how minor variations will 
affect the cycle, after you have fixed the turbine conditions. Variations 
include terminal difference, extraction-line pressure drop use of evaporator 


_— STEAM POWER PLANT 
engineer is concerned with minor 
variations in the feed heating cycle 
after the turbine size, steam condi- 
tions and location of extraction open- 
ings have been specified. Significant 
minor variations include terminal dif- 
ference, which fixes the amount of 
feedwater heater surface to be pur- 
chased, extraction-line pressure drop, 
which fixes extraction pipe size, cas- 
cading versus pumping heater drains, 
use and location of an evaporator in 
the feed cycle compared with treated 
make-up, and possible use of an 
evaporator condenser. 

Difference Method is Accurate: 
Change in heat rate due to minor 
variations in the feed cycle can be 
obtained by a difference method in 
perhaps 10 per cent of the time or 
less, and to equal or greater accuracy, 
than by conventional heat-balance 
methods. A _ difference method is 
simple and easy to follow because, in 
cases, the effect of variations 


most 


By W. F. ALLEN, Jr. 


Mechanical Engineer 
Mechanical Division 
Stone & Webster Engineering Corp. 


can be computed using only a heat 
balance for a basic scheme, without 
recourse to turbine performance data. 
4 difference method is based on con- 
sidering the changes in mass flows 
and enthalpies due to the imposed 
minor variations in cycle conditions 
rather than total quantities. 

Herewith is a conventional heat 
balance diagram for a 60,000-kw pre- 
ferred-standard turbine generator, 
850 psig, 900 F, with five heaters. 
In Table I are listed the changes in 
heat rate obtained by the difference 
method that result from individually 
increasing terminal difference at each 
closed heater from 5 F to 7 F and 
individually eliminating the approxi- 
mate 5 per cent pressure drop in each 
extraction line. 

Solution for Effect of Variation in 
Terminal Difference by a Difference 
Method: — The difference method 
calculations are simplified if the con- 
denser flow is fixed. This makes it 
possible to consider the heat rejected 


as a constant and by determining the 
change in total extraction flow, the 
change in heat supplied in the steam 
generator and change in heat rate 
may be readily evaluated. The varia- 
tion in stage pressures with moderate 
changes in extraction flows may be 
neglected,* and consequently all en- 
thalpies may be fixed at the original 
values except those at the heater 
under investigation. 

If the terminal difference at the 
top heater is increased by 2 F to 7 F 
with the condenser flow fixed, the 
principal effect will be a reduction in 
the extraction steam flow to the top 
heater. A secondary effect will be an 
increase in the extraction steam 
flows to the three heaters immedi- 
ately below the top due to cascading 
a reduced quantity of heater drips. 
A preliminary estimate of the reduc- 


of the Effect of Term all Differenc 
Drop on Steam Px lant Heat 


julien Jr SME Fall Meeting 





Table |. Change in turbine heat rate, Btu per kwh, from heat balance on 


a 


Increase of terminal difference from 5 F to 7 F 


(All values ore plus) 


Elimination of 5% pressure drop in extraction piping 


(All values are minus) 


companying diagram for 60,000-kw, 850-psig, 900-F turbine eure 


[2500 (317.7 


Moater 
No. Difference 


518,050 (5.08) + 
— 380.5) + 231 (1271.5 - 


2927 (385.9 
312.4) + 65 (1197.8 


Table Il. Continued 


245.6) + 132 (1140.8 
— 245.6) = 65 Ib 


312.4) — 34,060 (5.1) 4 
312.4) ] + (1271.5 

- 231 Ib 

132 (1140.8 — 380.5) 

380.5) ] + (1339 

3120.5 Ib* 


245.6) | + (1197.8 


132 (1140.8 
312.4) 


+ 65 (1197.8 
380.5) 


Recompute with revised drip flows 


— (2824 — 2500) (250.7 


(2889 


(3120.5 


13(1197.8 


Table Il. Calculations to show the effect of elimination of extraction line pres- 


sure drop for heater No. | in feed heating cycle on heat balance diagram 


Condensate enthalpy increase at heater outlet 


34,060 (5.1) ] 


312.4) 
312.4) 


[518,050 (5.08) + 


2,927 (385.9 
405 Ib 


Assume 2500 Ib increase in drip flow to heaters Nos. 3 and 4 
201.2) = 


2500 (250.7 — 201.2) + (1140.8 


(1,339 
34,060 (5.1) } 


[17 (1140.8 
5.08h 


- 2500) (317.7 — 245.6) + 17 (1140.8 
~ 2927) (385.9 
~ 380.5) + 


380.5) | 
Change in extraction flow = 3134 — 219 — 78 


201.2) + (1140.8 — 201.2) 


17 Ib 

- 245.6) |} 
245.6) = — 13 |b 

~ 312.4) + 17(1140.8 — 312.4) 
+ (1271.5 — 312.4) = 12 lb 


- 380.5) 12 (1271.5 
13.4 Ib* 


(1197.8 


312.4) ] 
13 (1197.8 
+ (1339 — 380.5) = 
149 = 2688 
Ib 


Revised heat rate = 


- 380.5) = 2927 Ib 


(1271.5 60,000 + 


132 Ib 


(518,050 + 2688) (1453.1 
}[2688 (1453.1 


380.48) 
380.5) — 518,050 (5.08) 


= 9297.82 Btu per kwh 


+ 3412.75 || 


* Reported to 20 1 Ib in order to obtain change in extraction flow to nearest pound 
becouse recomputation involves a second set of differences superimposed on first set, 
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There's More Than One Way 


to Cool Engines. . . 


and 


MARLEY 


Whatever method of 
cooling your plant 
requires, whether cooling Marley Forced’ Grant Eeltaaias 
medium be air or water, 
vou ll find the finest 
equipment in the complete 
Marley line. 
Marley Dri-Coolers are increas- 
ingly popular as more and more plants 


utilize air cooled heat exchange. The 





flexibility of header design and finned tube 
arrangement makes Dri-Coolers ideal for 
cooling of jacket water and lube oil and other 
high level cooling. either singly or both in the same 
unit. They now serve plants from 50 hp to 23.000 +. Bs “sor 
hp, in many countries and climates : Marley Conver a1 with Atmospheric Section 
For water cooling. Marley has long set the standard. 
Marley patented Double-Flow. Conventional induced 
draft and atmospheric towers are all adaptable for indirect 
cooling through standard Marley atmospheric sections. 
Marley towers and sections are completely integrated units and 
the range of sizes fits every requirement of any size plant. 
PRECOOLING AIR is another function of Marley 


cooling towers. In a single installation 40 
Marley Aquatowers are in this type service. 


The Marley Company Inc. 


Kansas City 5, Missouri 
Natural Draft with Atmospheric Section 
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STE 
GENERATOR 





HEATER 


No No 2 


LEGEND 
—— STEAM 
wareR 
. DUNDS PER HOUR 
PSiA PRESSURE, © 


NCHES OF MERCURY, ABSOLUTE 





380 Br 317 


HEATER 


TURBINE HEAT RATE 


w PC v 
EMPERATURE DEGREES FAHRENHEIT 
UNOS PER SQUARE INCH 
PRESSURE. POUNDS PER SQUARE INCH. GAGE 


ABSOLUTE 


218 3560 esa 


$3.2 PSIA NS7.Bh 
2790.8__ 230 051A 








HEATER 
No 4 


HEATER 

No 3 No 5 

518.050*(1453.1- 375.4) 
60.000 


2715 h 
— See 


HEATER 


= 9305 04 BTU PER KWH 


60.000 KW TURBINE GENERATOR UNIT 


TURBINE 
GENERATOR 


Uden 


CONDENSER 





ORAIN 
COOLER 


ASME AIEE PREFERRED STANDARD 


650 PSIG-SOO0F 1S HG 








Heat balance diagram for one 60,000-kw, 850-psig, 900-F, 1.5 Hg ASME-AIEE preferred standard turbine generator unit, for which calculations are given 


tion in extraction flow to the top 
heater using 2.17h as the enthalpy 
change corresponding to 2 F is as 
follows: 

7 1339 — 373.2 
1,164 lb 


The term lb = pounds 
throughout this article. 

The dividend represents a pre- 
liminary estimate of the total reduc- 
tion in heat supplied from the top 
extraction stage to the complete 
condensate system above the en- 
thalpy datum of 373.23h which is the 
new condition at the feedwater outlet 
of the top heater. (The value 373.2h 
may be used as the datum for all 
other mass flow terms without af- 
fecting accuracy; h representing Btu 
per lb. 

The dividend is not the actual 
reduction in heat supplied by extrac- 
tion steam to the complete conden- 
sate system above the enthalpy da- 
tum because of changes in drip flows 
to the lower heaters. The divisor 
represents the heat supplied to the 
condensate system per pound of top 
stage extraction steam above the 
enthalpy datum of 373.2h. 

Change in Drip Flow: — The next 
step in the procedure is to assume a 
change in drip flow to the lower heat- 
ers. Guided by the preliminary esti- 
mate of the reduction in extraction 
flow to the top heater, and the con- 
sideration that a decrease in drip 
flow to the lower heaters will cause 
increases in extraction flows to lower 
heaters, it is assumed that the re- 


518,050 2.1 


per hour 


100 


duction in drip flow to the lower 
heaters is an even 1200 lb. This is not 
a critical assumption. The knowledge 
that the increase in lower stage ex- 
traction flows will result in an addi- 
tional decrease in top heater extrac- 
tion flow is utilized only to predict 
that the reduction in drip flow will be 
nearer 1200 Ib than 1100 Ib. 

Then considering a combined sys- 
tem consisting of the 4th and 5th 
point low-pressure heaters, the in- 
crease in 4th point extraction steam 


flow due to the assumed reduction in 
drip flow is: 
1200 (250.7 — 201.2) + (1140.8 
- 201.2) = 63 lb 


The dividend is the reduction in 
heat supplied from the drip flow to 
the combined system consisting of 
4th and 5th point heaters above the 
enthalpy datum of 201.2h at the 4th 
point heater outlet. The divisor rep- 
resents the heat supplied per pound 
of 4th point extraction steam above 


Table lil. Possible set of rules for applying the difference methods, for any minor variations in cycle 





with the lowest heater affected 


heater use the drip enthalpy as 
drip flow. 
. Cease modifying drip flow when 


rate. 





Suggested Rules for Applying Difference Method 


. Consider the condenser flow constant. (This makes it possible to consider 
the heat rejected as constant and thus evaluate the change in heat rate 
by obtaining the change in total extraction steam flow.) 

. Make a preliminary estimate of the change in extraction steam flow 
to the heater or heaters principally affected. Use the value of enthalpy 
at the condensate outlet of the heater as the datum. 

. Use the preliminary estimate of changes in extraction steam flow to 
the heaters principally affected to estimate changes in drip flow. 

. Compute changes in extraction steam flow to each heater, commencing 


in subsequent calculations while considering the outlet condensate 


enthalpy of the highest heater included in the combined system as a 
datum enthalpy, except for a closed pumped heater as the highest 


. Use change in total extraction steam flow to compute change in heat 


and successively enlarging the system 


the datum for its extraction flow and 


desired accuracy is obtained. 
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a new draft gage! 


easy to remove easy to read— 


separate units aoMelicla-PmileM slolaclileb 





= 6 
—-5 =5 


—-4 -4 =4 =10 =10 


oR Sap 4-leeMdal-la 4 
from the front 


the HAYS Vertiscale 


You designed this draft gage! You asked for these features! 


Accessibility from the front makes possible easy “one man” method 

of quickly checking zero. (The fast 3-way cock with test fitting E 
is standard on the Hays Vertiscale). 

Simple maintenance—individual units can be quickly removed 

for inspection or adjustment. Removal does not affect other units 


in the case, does not disturb calibration of unit being re-installed. 

No parallax—design eliminates reflections regardless of viewing angle. 
No glare—internal fluorescent lighting is standard. 

You get all these values plus functional styling 

in the Hays Vertiscale draft gage! 

Write today for full information on the 


Available in four 
mountings 


Semi-flush mounting 


Recessed mounting 


w, 


Projected mounting 


exclusive magnetic access 
door—no screws, latches, handles 


Automatic Combustion Control! 

Boiler Panels * Hays-Penn Flowmeters 
Veriflow Meters and Veritro! 

Gos Analyzers * Draft Gages 
Combustion Test Sets © COs Recorders 


Electronic Oxygen Recorders 


c ORATION 


Hays Vertiscale Bulletin 52-1060-210. MICHIGAN CITY y INDIANA 
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WITH A DART YOUR 
CLOSURE IS DROP-TIGHT 
AND YOU KNOW IT! 


This True Ball Joint Makes the Difference 


Dart’s two bronze seats maintain tight seal as long 
as in service — and as often as piping is changed. They can be taken 
off the line and reinstalled over and over again! They're made of non- 


corrosive bronze for greatest protection against corrosion and 


pitting. 
Yes, and because a Dart’s precision ground to a 


perfect sphere, the tight seal comes easily and stays tight without 


heavy wrenching or fuss. 


Ends and nut of a Dart are practically indestructible 
— they're made of high test air refined malleable iron. Stress, stretch- 


ing and wrench abuse are no problems with a Dart. 


Specify Dart Unions. You'll get maximum possible 


work life, drop tight closures, 


Uy 


repeat use and easier installing 


— ALL IN ONE “PACKAGE”, 


| 
lM) 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh UNIONS 
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| the enthalpy datum of 201.2h. 


Next, considering a combined sys- 
tem consisting of the 3rd, 4th and 5th 
heaters, the increase in extraction 
flow to the 3rd point heater may be 
obtained 

[1200 (317.7 245.6 63 
1140.8 — 245.6) ] 
(1197.8 — 245.6) = 32 lb 


The first mass enthalpy product of 
the dividend is the reduction in heat 
supplied from the drip flow to the 
combined system above the enthalpy 
datum of 245.6h at the 3rd point 
heater feedwater outlet. The second 
composite term in the dividend is the 
increase in heat supplied from the 
extraction flow to the 4th point 
heater to the combined system above 
the enthalpy datum. 

System Including All Heaters Be- 
low Top: —In turn considering a 
system consisting of all heaters be- 
low the top heater, the increase in 
extraction flow to the 2nd_ point 
heater is 

1200 (380.8 — 312.4) — 63 (1140.8 

312.4) — 32 (1197.8 — 312.4) ] 
(1271.5 — 312.4) = 2 Ib 
The first product in the dividend, as 
before, is the reduction in heat sup- 
plied from the drip flow to the new 
combined system, and the second 
and third products represent the in- 
crease in heat supplied from lower 


| stage extraction steam flows, all 


above the enthalpy datum of 312.4h 


| at the 2nd point heater outlet. 


Entire Feedwater System: — Fi- 
nally considering the entire feed- 
water system, the reduction in extrac- 


| tion steam flow to the top heater is 


obtained as 
[518,050 (— 2. — 63 (1140.8 
373.2) — 32 97.8 — 373.2) —2 
(1271.5 — 373.2)] + (1339 — 
373.2) — 1243 lb 
The first product in the dividend 
represents the decrease in heat re- 


| quired from the top extraction stage 
| to the entire condensate system ex- 
| elusive of the effect of increased 
| lower stage extraction flows. Subse- 
| quent products in the dividend repre- 


sent the increase in heat supplied 


| from lower stage extraction steam 


flows to the entire system above the 
enthalpy datum of 373.2h. | 
The change in total extraction flow 


| is 


— 12438 4+ 2 + 32 + 63 = — 1146lb 


| Change in heat supplied in the steam 
| generator is: 


—1146 (1453.1 — 373.2) + 518,050 
(2.17) 
Change in kilowatt output is the 
change in heat supplied divided by 
3412.75 and is represented by N. 
The revised heat rate is 
(518,050 — 1146) (1453.1) — 373.23) 
60,000 + N 
9308.31 Btu per kwh 


Continued on page 104 





i's VULCAN for Electric Energy, Inc. 


JOPPA STATION 


Electric Energy, Inc. was formed by the follow- 
ce ing utility companies: 


“Te 1 
Prin ie TY CENTRAL ILLINOIS PUBLIC SERVICE COMPANY 
r ILLINOIS POWER COMPANY 
KENTUCKY UTILITIES COMPANY 
MIDDLE SOUTH UTILITIES, INC 
UNION ELECTRIC COMPANY OF MISSOURI 


4 Radiant-Reheat Type; 
Combustion Engineering-Superheater, Inc. 


1,200,000 Ib per hr 





Fired by 
Vulcan Automatic 
Sequential System includes wall blowers, long retracts 
for superheater and reheater sections, rotaries for 
economizer and air heater-cleaner controls; driven by 
air. Blowing medium—air. 


Consulting Engineers Ebasco Services, Incorporated 


Largest soot blower order ever placed 
for a single central station 


At Joppa Station—first station in the world 
designed for initial capacity of 650,000 kilo- 
watts—boiler cleaning will be by Vulcan. 
The Vulcan automatic-sequential system 
represents the largest single central station 
order ever placed for soot blowers. 

Each of the four combustion steam genera- 
tors ranks with the largest ever built. At full 
capacity the four may burn as much as 7,500 


tons of coal every 24 hours. High boiler 
availability will be at a premium, for Joppa 
Station will play a major role in our national 


defense program. 

Vulcan offers effective cleaning, with 
minimum maintenance—for large boilers or 
small—utility or industrial—power or process. 
A letter will bring you facts on how Vulcan 
can save for you. 


COPES-VULCAN DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 


Automatic 
matic BLOWERS 
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These 


EVERLASTING 


advantages 


give 
better 
service 

from 


Fig. 4001/6561. 


Duplex unit consisting 
of Straightway Lever-operated Sealing Valve 


and Angle Blowing Valve. 


BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and 
hold solids. 

Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off Valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply strong 
for the service. 

Write for descriptive bulletin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 


Everlastin 


TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF 


aS FOR EVERLASTING PROTECTION 


Fig. 4001/6571. Duplex unit consisting of 
Straightway Lever-operated Sealing Valve 
and Y Blowing Volve. « 


Fig. 6571/6561. Duplex unit consisting of ¥ 
Sealing Valve ond Angle Blowing Valve. 


A 
7 


Fig. 6561/6571. Duplex unit consisting of 
Angle Sealing Valve ond Y Blowing Voaive. 


g Valves 


fv-346 
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Solution for Effect of Variation in 
Pressure Drop by a Difference 
Method: — A difference method cal- 
culation for the effect of pressure drop 
in the 1st point heater extraction line 
is shown in Table II. 

Accuracy of Difference Method 
Results: — The terminal difference 
| heat rate results have been computed 

| to an accuracy of + 0.1 Btu per kwh 

and pressure drop heat rate results 
have been computed to an accuracy 
of + 0.2 Btu per kwh. For use in 
design, in many cases the precision 
requirements may be relaxed. 

The unit investigated requires ap- 
proximately a 3-lb change in total 
extraction steam flow to create 0.1- 
Btu-per-kwh change in heat rate. 
This figure will differ slightly for 
other units but may be easily ascer- 
tained in individual cases. Clearly the 
stated limits of accuracy are not in- 
fringed on if the change in total ex- 
traction steam flow is reported to the 
nearest pound per hour. 

In the heater No. 1 terminal dif- 
ference analysis, it was unnecessary 
to extend the calculation for further 
modifications in drip flow as it re- 
quires approximately 15-lb change in 
drip flow to cause a 1-lb change in 
the individual extraction steam flow 
and an individual heater must be 
several pounds per hour out of bal- 
ance to result in a 1-lb change in 
total extraction steam flow. For ex- 
ample, the extraction steam flow to 
the No. 2 heater may be 3 lb too high, 
with the only effect being that the 
steam flow to the No. 1 heater is too 

|low by 3 lb. 

Difference Method Sensitivity: — 
The difference method results are not 
particularly sensitive to the accuracy 

| of the original heat balance. The heat 
rate in the heat balance diagram is 
| reported to six figures solely in order 
that it will be numerically consistent 
| with the original value of heat sup- 
| plied, used in conjunction with the 
change in heat supplied obtained by 
the difference method to find a new 
| heat rate. A satisfactory alternative 
| procedure would be to report the orig- 
|inal heat rate to four figures and use 
the heat rate kilowatt output product 
as the original value of heat supplied. 
| The effect on stage pressure of a 
bong oa in flow to the following stage 

has been neglected in all cases, not 
| because it is impossible to consider 
|changes in stage pressure with a 
difference method, but rather because 
it is unnecessary in most cases when 
considering minor variations. 

‘he assumption of constant heat 
rejection from the turbine exhaust is 
based on a constant turbine internal 
efficiency for small changes in throt- 
tle flow. The heat rate changes listed 
in Table 1 are based also on the as- 
sumption that the heat rate forany 
given cycle is the same at 60,000 kw 
as four outputs varying from 33 kw 
less to 73 kw greater than 60,000 
kw. 

Outline of Procedure: A possi- 
ble set of rules for applying the differ- 
ence method to solve for any minor 
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‘Every User | of Heat Insulation 
Can Protit | trom This New Book 











WRITE FOR 
YOUR COPY 


This useful book, replete with 
pictures, graphs and charts, 
contains specific information 
on Kaylo Heat Insulation, 
including characteristics... 
efficiencies . . . recommended 
thicknesses ... and applica- 
tion data for pipes, vessels 
and flat surfaces. For your Kaylo Heat Insulation is a hydrous calcium 
free copy of this book, write: silicate—the heat-saving material that is 
Dept. N-289, Owens - Illinois 

Glass Company, Kaylo revolutionizing insulation practice with its 


Division, Toledo 1, Ohio. outstanding combination of advantages. 


KAYLO ... first in calcium silicate 


..- pioneered by OWENS i} ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + CHICAGO + HOUSTON + NEW YORK + PITTSBURGH «+ ST.LOUIS 
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BEFORE—Johnson-March system turned off at car dumper of a 
large midwest utility. Compare this unretouched photo with the 


one at the right 


sToP 


If you have a dust problem — no matter how 
large or small — no matter where the dust 
occurs . car dumpers, hoppers, crushers, 
belt galleries, or coal pile — it can be con- 
trolled or eliminated with a Johnson-March 
dust control system. Installation is fast, sim- 
ple, and inexpensive. There is no interference 
with normal plant operations. 


No ducts, no fans and no cumbersome equip- 
ment are required. Johnson-March com- 
pounds added to water and a carefully 
engineered spray system do the work. The 


AFTER —Note absence of dust when Johnson-March system is 
operating at this same dumper. These systems have proved 
themselves in many plants. We'll be glad to furnish names. 


at "jo the usual cost! 


system is guaranteed effective, but its opera- 
tion is simple. It costs far less than other 
types of dust handling systems — in most 
cases only 1/10 as much. And maintenance 
costs next to nothing! 


Even though you may have a mechanical 
dust collecting system, it will pay you to 
investigate a Johnson-March system. 


Without cost or obligation, why not have 
one of our engineers discuss your dust prob- 
lems with you? Just drop us a line or mail 
the attached coupon. 


Johnson r March 


address 


ee 1724 CHESTNUT STREET 


Specialists in Dust Control 


Philadelphia 3, Pa. 
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variation in cycle conditions is shown 


in Table III 


The rules listed in’.Table III and | 


the calculations included in the-paper 
are not intended to serve as a rigid 
and inflexible outline of difference 
method procedure but rather as a 
guide and explanation of possible 
procedure. In fact, it may be advan- 
tageous to carry out difference method 
computations in some cases, notably 
for reheat units, with a variable con- 
denser flow and some other fixed flow. 


CENTRIFUGAL BF PUMP 
Continued from page 96) 


the erroneous conclusion that a hy- 
draulic balancing device is symbolic 
of a design either obsolete or inferior 
to others. When boiler feed pump 
pressures exceed certain limits, it 
becomes necessary to use a radially- 
split casing. This type of casing 
does not lend itself readily to any 
arrangement except one where all 
the impellers face in one direction 
and follow in the ascending order of 
the pump stages. As a result, the 
hydraulic balancing device is the 
proper and only logical method of 
eliminating the axial thrust and of 
reducing the pressure on the dis- 
charge side stuffing box. An axially- 
split casing pump, on the other hand, 
permits the arrangement of stages 
so that one half of the impellers 
face the other half, and in the range 
of pressures suitable to axially-split 
casings, the hydraulic balancing de- 
vice can be eliminated. 
Arrangement of Stages 
Once a multistage pump is bal- 
anced through the use of opposed 
impellers, it remains to determine 


the most satisfactory sequence in | 


which the individual stages are to 
be arranged within the pump casing. 
Three separate factors enter into 
the analysis of a satisfactory stage 


analysis and the final solution must | 


be a compromise between the indi- 
vidual solutions which satisfy the 
following requirements: 

(1) The arrangement of the stages 
should result in the minimum pos- 
sible leakage at the running joints. 
This means that the pressure differ- 
ence between any two adjoining stage 
chambers should be kept to the 
minimum possible and several low 
pressure running joints are preferable 
to a fewer number of joints subject 
to a higher pressure. 

The impellers should be so 
arranged that the stuffing boxes will 
be subjected to the lowest pressures 
within the pump. 

3) The sequence of the stages 
should be such as to avoid excessive 
complications in the forming of the 
interstage passages. 

That the problem is not simple 
may be illustrated by the analysis of 
the best arrangement to be used for 
a six-stage pump. It can be shown 
by the use of the permutation formula 


They clean PIPE too! 


LAGONDA tube cleaners 


@ Buyers of used pipe are finding Lagonda tube cleaners 
just the thing to bring the pipe back to new condition by 
taking out rust or deposit left in the pipe by former use. 
New pipe too, needs similar treatment to remove mill scale, 
sand, or weld sputter from inside surfaces, particularly after 
the pipe has been packed with 





sand for bending. 

For pipe sizes up to 6 in., stand 
ard Lagonda cleaners are used. 
Above 6 in. the Lagonda 1100 
Series motor is sleeved to the pipe 


Motor with sleeve, universal couplingand = size and equipped with suitable 
type H-2 head. 


Lagonda cutter head. They will 





clean pipe up to 20 in. inside 
diameter, straight or curved. 

For full details write us, 
describing the pipe you wish 
to clean. 


Sleeved motor and Quick Repair head for 
large pipe. Can also be fitted with univer- 
sal joint for curved sections 


ELLIOTT Company 


LAGONDA DIVISION + SPRINGFIELD, OHIO 


Plants at: Jeannette, Pa * Ridgway, Pa * Ampere, N. J 
Springfield, O * Newark, N. J 


BSItstete T Orrse es OF PRINCIPAL << se me 
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Houston Lighting & Power Company is a 
leading factor in the power field of the great southwest. That it approved the 
selection of Green Draft Fans by the boiler manufacturer — in this case Riley 
Stoker — is evidence of high acceptance in the field. No utility can afford to 
operate with inferior or unsuitable equipment at any point. It must have equip- 
ment that is not only highly efficient but right. 


To Houston Lighting & Power can be added other well-known recently completed 
utilities that are Green Fan plants, among them the following: 


Central Hudson Gas & Electric Co. 
Atlantic City Electric Co. 

Virginia Electric & Power Co. 
Monongahela Power Co 

Louisiana Power Light Co. 

Kansas Gas & Electric Co. 

El Paso Natural Gas Co 

Pacific Gas & Electric Co. 

South Carolina Public Service Authority 
Buffalo Niagara Electric Corp. 


With utilities as with industrial power plants, it’s safe 
to ‘‘Go on Green” when it comes to draft fans. 


sai (GREEN 


Our Catalog No. 168 
tells all about Green 
Fans. Write for a copy. 


Fuel Economizer ~ 
COMPANY INC. 











ECONOMIZERS @ FANS @ AIR HEATERS © CINDERTRAPS 
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that 720 arrangements can be used 


| for a sequence of six impellers. Of 


these, half are duplicates, since they 


| describe the same arrangement as 
viewed in a mirror. The problem is 


simplified by the fact that the ma- 
jority of the potential sequences are 
rather complicated and can be elimi- 
nated entirely. Figure 10 illustrates 
four of the most logical possibilities 
that can be used for a six-stage pump. 


Effects of Arrangements 

It will be seen that Arrangements 
I, II and III have greater pressure 
differentials at the running joints 
than Arrangement IV. The latter is 
superior by the fact that the pressure 
differences between any two adjoin- 
ing stage chambers do not exceed the 
pressure generated by a single stage. 
This fact is shown by Fig. 9, which 
shows a six-stage pump built in 


| accordance with this arrangement. 


Concerning the effect of the stage 
sequence selected upon the stuffing- 
box pressures, except for Arrangement 
I, all the sequences illustrated in 
Fig. 10 are satisfactory because, by 
placing the two lowest-pressure-stage 
impellers at the two ends of the 
casing, the stuffing-box packing will 
be relieved of the high pressures and 


| subjected to the lowest pressures 
| within the pump; namely, the suction 


and the first-stage discharge pres- 


| Sures. 


It is true that the third condition, 


' which deals with the simplicity of 


the interstage passages, is not easily 


| compatible with the first two. Its 


importance, however, is secondary 
and it should not assume precedence 
over the desirability of reducing in- 


| terstage pressure differences. In cer- 


tain cases, of course, when the indi- 
vidual stage pressures are relatively 


| low, a compromise may be most 
| satisfactory. For instance, if a pump 
| should be designed with a stage pres- 


sure of not over 125 to 150 psi, it 


| would be permissible to use a se- 


quence of stages that imposes a 
maximum of two-stage pressure. dif- 
ferential (250 to 300 psi) at the run- 


| ning joints, if this sequence leads to 
| an appreciable simplification of the 


interstage connections and to a more 
economical pump construction. This, 
Arrangement III, might prove to be 
the most economical arrangement 
for medium- and low-stage pressures. 
However, the improvements in inter- 
stage connections of Arrangements I 
and II over that of III are not great 
enough to sacrifice the advantages of 
low stuffing-box pressures and lower 
interstage pressures. 





FEEDWATER HANDLING 
Continued from page 93) 


freer of corrosion, as much of the 
carbon dioxide is maintained in the 
gaseous phase and is vented in the 
storage tanks. One practice in the 
State plants which has been discour- 
aged is the practice of adding cooling 
water to the vacuum pumps to cool 
flash steam and provide a better 





“WE CUT OPERATING COSTS $67,000 A YEAR- 
BY BURNING COAL THE MODERN WAY!” 


1 


sind 
yperviny ' 
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This unretouched photo shows Bernheim’s 
modernized power plant operating under 
full load. Three boilers now provide more 
steam than six boilers did before modern- 
ization. Automatic combustion controls 
have been installed. The increased effi- 
ciency has resulted in large fuel savings, 
virtually smokeless operation, and greatly 
reduced maintenance costs. 


Why not take full advantage of coal’s economy? Cut 
your operating costs to a minimum with automatic coal- 
and ash-handling equipment. Get more steam for every 
dollar with an up-to-date combustion installation. 

Whether you're building a new plant, or planning to 
modernize, a consulting engineer can show you how 
you can get big savings by burning coal in a modern 
plant designed to meet your specific needs. 

Consider, too, that of all fuels, coal alone has virtually 
unlimited reserves. And America’s coal industry leads 
the world in efficient, economical production. That 
means that, unlike other fuels, ample coal will be avail- 
able in the future—and at relatively more stable prices. 


FOR HIGH EFFICIENCY js FOR LOW 


If you operate a steam plant, you can't 
afford to ignore these facts! 


COAL in most places is today’s lowest-cost fuel. 


COAL resources in America are adequate for all 
needs—for hundreds of years to come. 


COAL production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 


COAL prices will therefore remain the most stable of 
all fuels. 


COAL is the safest fuel to store and use. 


COAL is the fuel that industry counts on more and 
more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 
A Department of National Coal Association, Washington, D. C. 





COST 


YOU CAN COUNT ON COAL! 
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Niagara’s HYGROL 
DRIES AIR BEST 


with exact moisture content 


T~VVVVVVV¥ 


condition you need 


to control your product's quality 


to DRY your material or product 


to prevent condensation on your product or material 
to prevent changes due to moist air in contact with your product 
to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


p> to provide precise atmospheric conditions for testing 


P to increase your air conditioning capacity 


p> to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because . . . it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always. 
Niagara machines using liquid contact 
means of drying air have given over 20 


years of service. 


Most reliable because ... the absorbent 
is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 


are required to control your conditions. 


Most flexible because ... you can obtain 
any condition at will and hold it as long 
as you wish in either continuous produc- 


tion, testing or storage. 


the 


apparatus is simple, parts are accessible, 


Easiest to take care of because .. . 
controls are trustworthy. 


Most compact, taking less space for in- 
stallation. 


inexpensive to operate because ... no 
re-heat is needed to obtain the relative 
humidity you wish in normal tempera- 
ture ranges and frequently no refrigera- 


tion 1s used to remove moisture, 


The cleanest because .. . no solids, salts 
or solutions of solids are used and there 
are no corrosive or reactive substances. 


Niagara Controlled Humidity 

Air Conditioning 
This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 
of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 
function, 


For complete information write 


NIAGARA BLOWER COMPANY 


Dept. E, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of United States and Canada 
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vacuum. This practice is undesirable 
as excessive make-up water often is 
added this way and loss of valuable 
condensate may occur by overflow of 
the storage tank or feedwater heater. 
If cooling water is required, it has 
been recommended that feedwater 
from the feedwater heater be em- 
ployed, since in this way the volume 
of water in the system is not in- 
creased and therefore overflow of 
tanks is not to be expected. Metering 
of make-up water is considered a 
“must” and an accurate account of 
this usage is advocated. 

In plants employing reciprocating 
engines, oil contamination has been 
found to be instrumental in reducing 
condensate corrosion. At one State 
plant, the corrosion rate (inches pene- 
tration per year X 1000) was 12 in 
the case of condensate produced from 
high pressure steam, while it was 
only one in the case of exhaust steam 
containing oil. As plants containing 
reciprocating engines are being grad- 
ually converted to turbine equip- 
ment, corrective treatment, either in 
the form of external treatment of the 
dealkalizing type or in the form of 
neutralizing or filming amine, is being 
planned. 

Plants employing acid treatment 
following zeolite softening are urged 
to use close control to provide maxi- 
mum carbon dioxide removal. In one 
of these plants, it is planned to feed 
sufficient acid to neutralize all of the 
M alkalinity content and then to fol- 
low this treatment by caustic soda 
application to provide sufficient alka- 
linity in the feedwater heater, feed 
lines and boiler proper. While such 2 
treatment method provides a high 
boiler blowdown rate, installation of 
a heat exchanger on the continuous 
blowdown will largely eliminate this 
inefficiency. There are many of the 
State plants which could benefit con- 
siderably in efficiency by the installa- 
tion of flash tanks and heat exchang- 
ers on the continuous blowdown. 

In. Fig. 3 results of NDHA type 
of corrosion tests conducted in return 
condensate lines of several of the 
State plants are shown. Numbers 
listed in Fig. 3 refer to the State 
plant numbers listed in Table ITI 
and IV. Potential carbon dioxide con- 
tent has been calculated from the 
theoretical breakdown of the bicar- 
bonate and the carbonate alkalinities 
in the boiler. It may be considered 
approximately equivalent to 0.8 

M-P) of the feedwater. Only excep- 
tion to the use of this simple formula 
for determining the potential carbon 
dioxide will be found in the case of a 
feedwater containing appreciable cal- 
cium bicarbonate which, by chemical 
treatment, is allowed to precipitate as 
calcium carbonate in the boiler. In 
this case, the bicarbonate alkalinity 
considered to be associated with cal- 
cium should be multiplied by a factor 
of 0.45 while all other alkalinity 
would be multiplied by a factor of 
0.8, previously indicated. 

Examination of Fig. 3 will dis- 
close that a general increase in corro- 


POWER ENGINEERING 





Prefabrication accuracy is an_ essential 
"MUST" to assure a proper fit and eco- 
nomical operation. Navco’s 40 years’ ex- 
perience in fabricating assemblies in all 
sizes and for all operating conditions is 
your assurance of such accuracy. 


Consult Navco for your next piping job. 





MAUWVEO PIPING 
NATIONAL VALVE & MANUFACTURING COMPANY - PITTSBURGH, PA 
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Hand-Operated Ty px 
Dual-Operated Type 


MEGGER® 
ELECTRICAL INSULATION TESTERS 
in Types to Suit Varying Needs 
For Shop and Field 

There's a Megger instrument to suit any set of con- 
ditions in shop or field, or a combination of both. The 
types shown here were born out of the actual experiences 
and requirements of practical electrical engineers and 
maintenance Biddle Co. 
a personal interest in their electrical insulation check- 


men, who found in the James G. 


Rectifier-Operated Type 
ing problems. 

The Hand Crank Meg Type of Megger Insulation Tester is a reliable field instrument, 

with constant-voltage type generator—no dependence on batteries or other 

Ranges to 2000 me; hand generators to 1000 volts d-c. 

l'ype of Megger Insulation Tester covers the same ranges as 


tht. sturdy, 
current supply vohms, 


7) ‘ Ree 
the hand crank model 


tifier-Operated Meg 
It is most efficient for bench work—long tests or repetitive tests of 
1 “production line” nature because it operates from a built-in rectifier that plugs into 
1 convenient outlet 

rhe most versatile of the Megger family of instruments is the Dual-Operated Meg Type 
of Megger Insulation Tester. This can be a field instrument with hand crank, or instantly 
converted into a rectifier-operated instrument by handy plug-in rectifier connected to 
lls v 

For a complete 


21-05-PE. 

IDEAL INSTRUMENT FOR 
GROUND RESISTANCE TESTS 
“OUT IN THE FIELD” 

Meg Type of Megger® Ground Tester 


ame ranges as other Meg Types. 


Biddle line of Megger Instruments write for Bulletin 


60 cycles outlet. S 
picture of the 


that 


even in the 


A high-quality, rugged instrument gives 


reliable ground resistance readings 


hands of work crews and test men who are not 


lectrical instruments. It is direct-read- 


»hms calculations. It has one 


requiring no 


vections for 3-terminal or 2-terminal 
tests hand ge 
Lnaffected by stray current in the earth, or by polarization or electrolysis. The Meg Type of 
Messer G: 

Available in 


round rod 


and an unfailing *nerator power source. 


nund Tester is accurate to within 1/32 of an inch along its scale 
iles from 0-300 to 0-3000 ohms. Furnished complete with test leads and 
reference g Weighs about 8 lbs. 


We shall gladly furnish to responsible prospects the names of companies who have adopted these 
Write for list “PP”... also Ground Tester Bulletin 25-PE and 
by J. R. Eaton (Bulletin 25T2-PE) 


) range 
Dimensions of instrument are 5” x 94" x 6% 


handy instruments for field crews. 
“Grounding Electric Circuits Effectively” 


JAMES G. BIDDLE CO., 1316 ARCH ST. 
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ELECTRICAL TESTING + SPEED MEASURING INSTRUMENTS « | TORY & SCIENTIFIC EQUIPMENT 
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sion rate occurs as the potential car- 
bon dioxide content increases. At the 
lower levels of carbon dioxide con- 
tent, corrosion is considered to be 
largely due to dissolved oxygen. In 
these cases, the determined corrosion 
rate appears to be higher than the 
actual observed plant conditions so 
apparently it may be assumed that 
the observed corrosion products are 
effective in preventing serious corro- 
sion of return line piping. Quite 
heavy deposits of corrosion products 
were observed on the NDHA coils. 
It is believed that the corrosion rate 
is quite rapid when these specimens 
are first inserted in these lines but 
possibly the corrosion products be- 
come more or less protective. In fu- 
ture condensate corrosion tests in- 
volving dissolved oxygen type of cor- 
rosion, it is planned to place speci- 
mens for different periods of time in 
order to determine whether the corro- 
further ex- 
posure. At the higher levels of poten- 
tial carbon dioxide content, the disa- 
greement in corrosion rates may be 
ascribed to differences in flow and 
rate of flow of condensate, differences 
in location of specimens in system, 
difference in condensing rate of con- 


| densate, etc. 


Values above 10 in corrosion rate 
(IPY X 1000) are generally consid- 
ered of sufficient magnitude to re- 
quire corrective treatment, providing 


| the plant is of sufficient size and has 
| sufficient piping for justification of 


the expenditure. 


Steam Quality 

A portable steam quality tester, 
illustrated in Fig. 4, consisting of a 
modified Straub degasifier and a rec- 
cording conductivity meter has been 
employed in the State plants to de- 
termine economical blowdown limits, 
the effectiveness of competitive anti- 
foam treatments, effect of boiler de- 
sign and the effect of operating pro- 
cedures on steam quality. This tester 
is proving to be of value in improving 
steam quality and for instructional 
purposes. In one plant, it has been 
instrumental in reducing the carry- 
over experienced during soot-blowing 
as the need for closer operating con- 
trol and closer adjustment and main- 
tenance of feedwater regulators was 
illustrated. In another plant, the need 


| for lowering water level in order to 


improve steam quality was indicated. 
Carry-over produced from oil con- 


Fig. 4. Specially designed steam purity testing 
equipment was constructed by the Prison Industries 
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Powell past performance 
is your assurance 
of future satisfaction 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


because it is 


NO water 
IS 


refardles.« 
Source. Chlorj 
7 elps reduce eli 
nake-up or 


Water. COOling 


WALLACE & TIERNAN 


COMPANY, 


Tw Cc. 
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tamination in another plant was 
eliminated by employing the partial 
phosphate type of treatment, by pro- 
| viding more exact blowdown con- 
trol, by improving the efficiency of 
| oil removal equipment, and by re- 
ducing oil usage. 
Success of this program has been 
largely due to fine cooperation and 
| conscientious assistance provided by 


| each of the many plant engineers and 


their assistants in the State Colleges, 
the Department of Public Welfare, 
and the Department of Public Safety. 
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- Obituaries 


ARTHUR L. ABBOTT 


ARTHUR LAURII Rutherford 
N. J. died on July 26 in his 80th year after 
a brief illness. He was a member of the 
staff of the National Electrical Manufac 
turers Association of New York, N. Y 
since 1931. Mr 
technical director of the Electragist Asso 


ABBOTT, 


Abbott was previously 


ciation, Electrical Contractors Associa 


| tion. For many years he was an electrical 


contracting engineer in St. Paul, Minn 
Author of the National Electrical Code 
Handbook, and the Electrical Contractors 
Estimating Manual, Mr. Abbott also con 
tributed many articles to technical publi 
cations 
Mr. Abbott was the first man to de 


| velop standards for electrical estimating 


which are now widely used in the electri 
cal construction industry 

Mr. Abbore graduated in Electrical 
Engineering from the University of 
Minnesota. He was Fellow and life 
member of the AIEE 





Main steam piping at Salem Harbor Station of 
New England Power, 1000° F and 1450 psi, sup- 
ported by Grinnell Constant Support Hangers. 


Problem: 


PIPING THAT GROWS... 


Solution: 


GRINNELL ENGINEERED HANGERS 


Eight ... nine... ten inches of thermal @ Complete “start-to-finish” production facili- 
defiection! That’s not a bit uncommon in ties—including research, design, manufactur- 
today’s high temperature, high pressure ing, engineering and field service. 

systems. Very hard-to-come-by, though, is @ Practical experience in every type of piping 
the skill necessary for dealing successfully gained during the past 100 years. 

with suspension problems resulting from @ Coast to coast distribution—enabling “‘out of 
“piping that grows’’... stock”’ purchases, anywhere. 

Large manufacturing facilities, expert Grinnell is always ready to cooperate with 
technicians, and a lot of down-to-earth engineers and architects in the preparation 
practical knowledge are needed. of pipe suspension specifications. Call 

Grinnell is America’s No. 1 supplier of Grinnell for pipe hangers and supports. 
pipe hangers and supports, because Grinnell 
combines modern manufacturing with ex- 
pert background knowledge gained during 
a century of piping specialization. Grinnell 
has developed hangers and supports for 
every piping need, from the simplest to the 
most complex. Grinnell, and Grinnell alone, 
can offer these advantages: 





GRINNELL MODEL L \ " GRINNELL PRE-ENGI- 
CONSTANT SUPPORTS ay NEERED SPRING HANG- 
# Ymaintain full safety factor - ERS — maximum variation 
high temperature, high in supporting force per 
oer systems. 3 phys- q V2" of deflection is 10/2‘; 
ical Syctures accommodate of rated capacity — in all 
moxim@ travel require- : sizes. 16 sizes available 
ment of "QY2, 5 and 10 from stock——load range 
inches; 16 sigs collectively from 74 Ibs. to 9000 Ibs. 
cover numePeus load 
ranges between M4]. and 
19,530 Ibs. 


GRINNELL VIBRATIORN™ “CONTROL AND SWAY 
BRACES — dampen vibratio® eppose pipe sway 
and absorb shock. 3 sizes give ful deflection forces 
from 200 to 1800 Ibs.; have initial prévempressed 
spring forces from 50 to 450 Ibs. respectively. 


RINNELL 


AMERICA'S #1 SUPPLIER 
PIPE ceaiains AND reales 


Grinnell Company, Inc., Providence, Rhode Island e Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers ond supports * Thermolier unit heaters * valves 
Grinnell-Saunders Captor valves * pipe °* prefabricated piping * plumbing and aes specialties * water works supplies 
industrial supplies Grinnell automatic sprinkler fire protection systems . Amco air conditioning systems 
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eS 


@ SINGLE HANDWHEEL CONTROL! 


Geared turning plate is in constant contact with the seat, cannot 
become loose or fouled and is fully controlled by 214 turns of the 


single handwheel. 


@ CLEANED UNDER FULL FLOW! 


Either of two large interchangeable basket strainers can be re- 
moved for cleaning without flow shut-off. 


ONLY ONE STUFFING BOX! 


Designed for minimum pressure drop and low maintenance, the 
R-S Duplex Strainer is available for nearly all liquids in 4-inch 
to 24-inch pipe sizes. Has no equal for efficient heavy industrial 
service. 


Call your local R-S Engineer or write direct 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue «+ Philadelphia 44, Pa. 


An $. Morgan Smith Company Subsidiary 
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Selling to Industry, by Bernard Lester; 
Ist edition; 255 pages; size 414 by 67 in., 
leather binding; published by the Indus- 
trial Press, 148 Lafayette St., New York 
13, N. Y.; price $3.50 

This is a compact, pocket manual of 
practical ideas and suggestions for the 
sales engineer who wants to analyze and 
improve his method of finding, contact 
ing, selling and servicing industrial cus- 
tomers. 

The book is written in the form of 
short easy-to-read articles, which are 
grouped in a series of sections entitled 
Prospects are Our Market; Just How do 
Prospects Buy; Sales Program Essentials; 
Make the Sales Program Effective; Suc 
cessful Sales Interviews; Sell the Pros 
pect’s Employees; Be a Better Equipment 
Salesman; Getting Help from Others; 
Use all Our Sales Tools; Meet the Pros- 
pect’s Objections; Follow Up the Cus 
tomer’s Decision; Grow in Power and 
Sales Skill; and When Orders Hang on 
Trees 

Mr. Lester writes from a wealth of ex 
perience as a sales executive for Westing 
house Electric Corp., lecturer on sales en 
gineering and marketing at the Univer 
sity of Pittsburgh, Stevens Institute and 
Brooklyn Polytechnic Institute and as a 
consultant on machinery and equipment 
marketing and selling. From this back 
ground, he states in his introduction 
that selling any prospect effectively does 
not follow a beaten path. Prospects and 
salesmen vary in temperament, habits, 
and interests. Also, different products 
have different problems. But success in 
selling is not a haphazard affair. Proper 
preparation and orderly enthusiastic pro 
cedure are necessary 

At a time when industrial equipment 
and machinery are in heavy demand, 
with large backlogs of orders building up 
in many cases, it would seem that the 
need for sales guidance and training was 
not very great. Mr. Lester, however, pre 
sents sound and convincing reasons for 
continued, planned sales and service ef 
fort regardless of the present-day market 
prospects 

This book seems well suited for adop 
tion by industrial concerns as a training 
manual for their sales engineers 


Nomography and Empirical Equa- 
tions, by Lee H. Johnson; Ist edition; 150 
pages; size 534 by 9 in., cloth binding; 
published by John Wiley & Sons, Inc., 
601 West 26th St., New York 1, N. Y.; 
price $3.75 





Today, experimental and operational 
data are constantly being observed and 
| recorded in business, industry, profes- 
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IT'S PACKED 


WITH R/M 


Whatever your packing problem . . . gaskets for a Freon 
condenser like this one... or packings for service against 
high pressures, high temperatures, chemicals, refrigerants, 
petroleum, milk or other special fluids . . . Raybestos- 
Manhattan has a packing or gasket designed for the job. 
Check your R/M Packing Catalog, or call your nearby 
R/M distributor. ae eee 
| FOR R/M ‘TEFLON’ | 
PACKINGS, GASKETS, SHEETS, | 


| RODS, TUBES, | 
| SEE YOUR R/M DISTRIBUTOR 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conr 
Passaic, N Peterborough, Ontor 








S.C.; Crawlordaville, ind.; 
2nada 
RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings « Asbestos Textiles «e Mechanical Rubber 


Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake 
Blocks * Clutch Facings «Fan Belts « Radiator Hose + Sintered Metal Products « Bowling Bails 
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From Head to Hose 


ROTOJET 


TUBE CLEANERS 


¥%& Rotojet Tube Cleaners, from head 
to hose, are tailored to meet individ- 
val requirements. 

% Roto Swing-frame Heads, pion- 
eered by us, are the most durable 
ond efficient for finish cleaning. A 
wide variety of heads and brushes 
with individually replaceable wear- 
ing ports reduce -o:*: materially. 
%e Roto Universal Joints combine 
strength with special protection 
against wear and vibration. 

te Rotojet Motors operate with air, 
steam or water. They clean tubes 
%”" ID up to large pipes faster than 
any cleaner we ever made. The 
rugged, efficient Rotojet Motor has 
only two moving ports. 

%e Special Roto Operating Hose 
withstands abusive twisting, pulling, 
ond abrasion. 

¥%& From head to hose Rotojet gives 
you the best combination for a fast, 
thorough job 


SEND FOR NEW 
ROTOJET BULLETIN 


147 Sussex Avenue 


CT -m elem ailel a= 
POWER, SPEED 
DURABILITY 


ROTOJET Water-driven Motor Model 321 with swing-frame 
head ond universal joint for 2'/2"-3” 1.0. curved tubes 


Nework 1, N. J. 


For more data circle 556 on Post Card 


DWER ENGINEERING 


sional practice and research. These data 
are required for the development of new 
techniques and equipment as well as for 
analysis and control of current opera 
tions. A good working knowledge of 
two techniques for handling these data, 
(1) nomographs and (2) empirical equa 
tions, is useful not only to engineers, and 
scientists, but also to industrialists and 
to doctors, and other professional groups 
engaged in experimental research 

Professor Johnson has chosen what he 
considers the simplest and most direct 
approach to the use of nomographs and 
empirical equations. You will find a 
carefully prepared and thorough treat 
ment of the factors involved in the actual 
construction of specific nomographs 
Emphasis is on step-by-step progress from 
elementary to more complex factors plus 
strict attention to detail. He also intro 
duces for the first time, a method of 
analyzing an equation and its variables 
before plotting in nomographic form, in 
order to determine the best arrangement 
of scales. And another innovation is a dis 
cussion of the effect of scale arrangement 
on the accuracy of a nomograph 

Professor Johnson shows how to apply 
nomography and curve fitting to a wide 
variety of problems in science and en 
gineering as well as in many phases of 
business and industry such as research 
and development, production, sales, and 
management, Ww here it is necessary to 
make time-consuming calculations 


Heating, Ventilating, Air Condition- 
ing Guide 1952; 30th edition; 1520 
pages; size 6 by 9 in.; leather binding 
published by The American Society of 
Heating and Ventilating Engineers, 62 
Worth Street, New York 13, N. Y 


$7.50 


Price 


This edition of The Guide has 32 pages 
of new data added to what was contained 
in the previous edition, plus numerous 
improvements. It contains technical and 
design information on 50 subjects. The 
entire volume has been reviewed carefully 
and important revisions have been made 
throughout. The chapter arrangement of 
the past two editions has been retained, 
chapters being grouped under the familiar 
section titles; | Fundamentals; If Human 
Reactions; III Heating and 
Loads; [V Combustion and Consumption 
of Fuels; V Systems and Equipment; VI 
Special Systems; VII Instruments and 


Cooling 


( odes 

New codes of interest and latest edi 
tions of all codes have been included in 
the enlarged list of codes afd standards 
Names and addresses of organizations 
which can supply the codes and standards 
are listed for convenience for obtaining 
copies 

One of the special features of The Guide 
is the larger Catalog Data Section which 
contains accurate data and specifications 
on the latest products of 277 manufactur 
ers. For the convenience of finding avail 
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Compare these advantages of 


U.S. ROYALASTIC Tape! 


%* U.S. Royalastic Vinyl does * Resists acids, alkalies, oils, 
two jobs in one — it provides as —_ water, temperature changes and 
much as 200% more dielectric | weather conditions. 

protection and 50 to 100% =e Saves time and space in hard- 
more mechanical protection. to-reach places. 

United States Rubber Com- 
pany is now a single source for 
every electrical tape. In addi- 
tion to U.S. Royalastic, there is 
U.S. Holdtite Friction Tape, 
* Extra rugged to withstand and U.S. Holdtite Rubber Tape. 
abrasion. For best results use “U.S.” 


* Adheres perfectly and per- 
manently to all kinds of shapes, 
yet it can be stripped cleanly 
and neatly. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION «+ ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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H-39 COAL SCALE 


ompare... 


24,” x 24/2” coal inlet opening—50% greater area 
—for maximum flow-ability of coal. 

All wiring and controls outside coal chamber. 
Beam-ratio test facilities completely outside coal 
chamber. 

Simple, gravity-operated bypass arrangement with 
no restriction in coal flow to downspout. 

No drag-links or electrical wiring on weigh hopper. 
Construction of access doors makes it impossible 
for coal dust to spill out on floor when opening. 
Unequalled nationwide maintenance and service 
facilities 


That's why you just can't buy better than a Richardson. 


Get all the facts. Write for Bulletin 0352 today! 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Buffalo * Chicage * Detroit * Houston * Minneopolis 
New York * Omoha © Philadelphio °* Pittsburgh 
San Francisco * Wichito © Mentrecot © Toronto 


MATERIALS HANDLING BY WEIGHT SINCE 19 
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| able types of equipment there is a 32-page 
index to modern equipment 
This edition was prepared by the Guide 
Committee, composed of: Chairman, 
P. B. Gordon; D. B. Anderson; Prof. N 
Glickman, Prof. W. S. Harris; Prof. B. H 
Jennings; Prof. W. E. Long; P. J. Mar- 
schall; F. J. Nunlist, Jr.; C. D. Shields; 
ex-officio, Cyril Tasker; and Technical 
Secretary, Carl H. Flink 


Exhaust Hoods by J. M. Dalla Valle; 
2nd Edition; 146 pages; size 6 by 9 in.; 
cloth binding; by The Industrial Press, 
148 Lafayette St., New York 13, N. Y. 
price $3.50 

For information on exhaust hood de 
sign, this book is a good primary source 
of data, based on the author's own ex- 
perimental investigations on the flow of 
air around and into the openings in ex 
haust ventilating systems. Backed by 
over 20 years’ experience in the field of 
industrial hygiene, it is a concise as 
sembly of both fundamental! theory (in 
cluding the latest thinking along the 
lines of what is known as the dilution 
concept) and of practical applications of 
theory to the actual design of hoods for 
all types of industrial installations 

Four chapters are devoted to the vari 
ous aspects of theory, including flow of 
gases, velocity characteristics of canopy 
hoods, and criteria for determining hood 
effectiveness. Five chapters cover actual 
hood design for various types of applica 
tions. Other chapters cover booth-like 
structures, grille openings, woodworking 
machinery, examples of hood design cal 
culations, entrance losses, and the essen 
tials of good construction. Sample prob 
lems, with the solutions worked out in 
detail, are given in a chapter devoted 
entirely to this matter 


All-Purpose Diesels, by J. Malcolm 
Robson; Ist edition; 316 pages; sizes 6 by 
9 in.; cloth binding; published by Pitman 
Publishing Corporation, 2 West 45th Sc., 
New York, N. Y. price $10.00 

This book is written by an acknowl 
edged expert and presents a comprehen 
sive technical survey of the design and 
practical applications of Diesel power 
units. Particular attention is given to the 
many practical uses of oil engines be 
cause, in these days of all-purpose units 
such requirements have a material effect 
on engine lay-out and appearance. Other 
sections deal with the development of oil 
engines, together with equipment for 
their starting, cooling, governing, and 
power transmission. The book is well il 
lustrated and contains many useful tables 
Diesel engine operators, and all concerned 
with this branch of engineering will find 
the book of the greatest value 


ASTM Standards on Copper and 
Copper Alloys sponsored by ASTM 
Committee B-5; 520 pages; illustrated; 
size 6 by 9 in.; paper binding; published 
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2 separate ENCO Fuel Oil Units 
Meet Plant Needs 


Here is a typical Enco two-unit 
installation which handles fuel oil 
pumping and heating requirements 
in the plant of a building materials 
manufacturer. 

Fuel Oil Pumping and Heating 
Unit, built with two pumps and two 
heaters, is designed for continuous 
plant load service. Capacity is 11 
gpm Bunker C fuel oil with one 
pump or one heater at 300 psig pres- 
sure with a temperature rise from 
90F to 230F. 

Light Oil Pumping Unit for cold 
Start-up service. Capacity is 3 gpm 
#2 oil at 300 psig pressure. 

Enco pump sets are designed to give 
you easier control and longer main- 
tenance-free operation. They are 
simple and economical to install. All 
you need do is to connect to station 
piping and run. Before shipping, 
every Enco Fuel Oil Pumping and 
Heating Unit is completely tested 


Seg 





under high pressures. For complete 
details on wide-range line, write for 
Bulletin O B -37. 


Only ENCO offers 


all ten plus features 


1. Completely Automatic Oper- 
ation is assured by automatic tem- 
perature and pressure regulation 
valves, 

2. Coordinated Design Saves 
Space. All equipment essential to 
the preparation of fuel oil for com- 
bustion is contained in one compact 
unit, 

3. Individually Designed to meet 
the specific needs of the particular 
power plant in accordance with its 
exact operating requirements. 

4. All Parts Visible and Acces- 
sible for easy operation, mainten- 
ance and repair. 


FA ee aes". 


For more data circle 561 on Post Card 


Cs 


COMPANY 1s 


IN CANADA: ROCK UTILITIES LTD., 80 HEAN TALON ST. W., MONTREAL P.Q. 


5. Pumps and Heaters are inter- 
connected to provide maximum flex- 
ibility of operation. 

6. Safety Valves protect individual 
parts where required. 

7. Easier Maintenance —Less 
Service-Time for Cleaning because 
straight tube, multi-pass heaters with 
removable heads are used. 


8.Pumps Operate at Moderate 
Speed. Heaters designed to give the 
correct viscosity and velocity without 
fouling. 

9. Smoother Flow of Clean Fuel 
to Furnace. Air chamber for each 
piston pump prevents pulsations— 
pressure regulator for rotary pumps. 
Twin type strainers provided to keep 
atomizer tips from clogging. 

10. Cleaner Boiler Room. . . all 
overflows connected to a common 
outlet, flanged drip pan catches oil 
drip. 


STREET, NEW YORK 6, NEW YORK 








for small a 


to insure < 


MULTI STAGE TYPE JBF - 

Capacities To— 1000 GPM «+ 
Discharge Pressures To — 1000 psi 
Electric Motor Drive To 3600 RPM * 
Steam Turbine Drive To 5000 RPM r 


» Pacific - 


SINGLE STAGE-UNITIZED 

STEAM TURBOPUMP 

Capacities To — 500 GPM 

Discharge Pressures to 1100 psi 

STEAM To 900 psi Pressure — 850° F. TT 
Exhaust Pressures To — 50 psi 

Speeds To — 10,000 RPM. 


, 
| 


dium sized boiler plants 


RELIABILITY... DURABILITY... 
RESISTANCE TO CORROSION-EROSION 


DEPENDABLE PERFORMANCE AND THE HIGHEST 
FACTOR OF AVAILABILITY AT ALL TIMES 


PACIFIC seaiten 


7) 
Pau ¢ slew. be UY 


HUNTINGTON PARK, CALIFORNIA 


Pp U M Pp ~ Export Office: Chanin Bldg., 122 E. 42nd St., New York 


Offices in All Principal Cities 
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by American Society for Testing Materi- | 

als, 1916 Race St., Philadelphia 3, Pa. | FOSTE Ae MEAN _ oe 
Price — paper cover $4.75; cloth cover | 

$5.40 


This latest edition, as of February 1952, 

brings up to date all ASTM standards on 

copper and copper-base alloy products 

that were developed by Committee B-5 on 

Copper and Copper Alloys, Cast and 

Wrought, and other ASTM technical It took a flood to knock it out! After 29 years of continu 

ous trouble-free service in the water supply system of. a 

test methods described in the book cover porthern Mele. tersey lemme oes © hype U Preseues 
Regulator was temporarily put out of service by a flash flood 

plate, sheet, rolled bar and strip; rod, bar A new Foster Type U Regulator is now on the job, and the 

and shapes; pipe and tubes; wire; sand po old valve, factory overhauled, is now ready for many more 


years of service; 


committees. The 114 specifications and 


and die castings; arc-welding electrodes 
and brazing solder; standard nominal 
diameters and cross-sectional areas of 
American Wire Gage (AWG) sizes of 
solid round wires as electrical conductors;, 
stranded conductors and other electrical 
usages of copper 

A group of specifications cover non 
ferrous metals such as slab zinc; pig lead; 
nickel; and others 

Also included are test methods cover 
ing expansion, resistivity, hardness and 
other characteristics. Recommended prac 


tices are given for tension test specimens 
for copper-base alloys, for sand castings 
and designating significant places in 
specified limiting values 


i RTS cas iT Rak 


1951 Supplement to Book of ASTM’s 
Standards, Including Tentatives; six 
parts; pages as listed; size 6 by 9 in.; 
paper binding; illustrated; published by 
the American Society for Testing Materi 
als, 1916 Race St., Philadelphia 3, Pa ace and QUALITY means 
Price $3.50 per part; $21.00 for complete MENT 
set of six parts Dependable, Trouble-free Service 
Part 1. Ferrous Metals. 416 pages. In 
cludes 54 standards covering steel piping 
materials (welded and seamless; high 


To give dependable regulation, a valve must be able to 


temperature service; stainless, etc); steel meet service requirements without compromise. 
tubes (heat-exchanger and condenser; still 
tubes for refinery service; seamless and There is a specific type of Foster automatic valve for every 


welded Sas Lowy-CamgAnTaNNS SHPVSER, SE); service need. Each valve is engineered and built to do its 


structural and plate; bars and bolting ma : : ; ; 
terials; boiler rivets; forgings; music wire job with a comfortable margin to spare, which means low 
and alloy bars for springs; corrosion and maintenance. 

heat-resisting steels; metallic coated steel 

products; cast and malleable iron; general This is the reason that Foster valves, over the years, have 


ae sdogren established a record for dependable performance second 
Part 2. Non-Ferrous Metals. 360 pages 

Includes 75 standards covering copper and 

copper alloys (wire, bars, and stranded ° . r 

caulvasane Iee chagebidh Genii tite, The next time you need a pressure regulator, it will pay 

sheet, strip, and rolled bar; wire, rod, bar you to tell the Foster Representative your requirements. 

and shapes; pipes and tubes; alloy cast 

ings); aluminum and magnesium alloys 

for castings; metal powders and products; 

electrical heating, resistance and related T E R E E 

alloys (materials for radio tubes, elec 

tronic devices and lamps; thermostat 

metals); electrodeposited metallic coat 


to none. 


ings; general testing methods 

Part 3. Cement, Concrete, Ceramics, Ther 
mal Insulation, Road Materials, Water- 
proofing, Soils. 280 pages. Includes 50 


standards covering cement; thermal in SEE US AT THE POWER SHOW + NEW YORK © DECEMBER 1-6 * BOOTHS 38-39 
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Make This Date NOW! 


...- for YOUR Benefit 


Anyone concerned with steam, electric, or mechanical power 
problems can benefit greatly by attending this outstanding 
Exposition. Concentrated here will be interesting displays 
and informative demonstrations on . 


DIFFERENT KINDS OF PRODUCTS 

No where else can you see and compare so many 
things of vital interest to you and your com- 
pany . . . in so little time. 


LEADING MANUFACTURERS 
will be represented by technical men on hand 
to show you the latest equipment, materials, 
and methods for power production, distribution 
and use, and to help solve your present problems and future 
requirements, Yes, a wealth of NEW IDEAS awaits you at the 


ytoh NATIONAL 
POWER SHOW 
National Exposition of 
Power & Mechanical Engineering 


GRAND CENTRAL PALACE, New York 
DEC. 1-6 


ASME Auspices in conjunction with Annual Meeting 


NA NAL EXP ON 


MANAGEMENT INTER 
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sulating materials; structural sandwich 
constructions; chemical resistant mortars 
and mortar for unit masonry; magnesium 
oxychloride cements; porcelain enamel; 
refractories; masonry building units; clay 
pipe; mineral aggregates, concrete, and 
non-bituminous highway materials; bi 
tuminous materials for highway construc 
tion, waterproofing and roofing; mechan 
ical analysis of soils; general testing 
methods 

Part 4. Paint, Naval Stores, Wood, Adhe 
sives, Paper, Shipping Containers. 264 pages 
Includes 46 standards covering pigments 
white, mineral iron oxide and metallic); 
drying oils and thinners; shellac, varnish, 
lacquer and related products; traffic paint 
roundness of glass spheres ); paint weath 
ering and general paint tests; naval stores 
rosin and liquid); wood; adhesives; pa 
per and paper products; shipping contain 
ers (pallets); strength tests of panels for 
building construction; general testing 
methods 

Part 5. Textiles, Soaps, Fuels, Petroleum, 
Aromatic Hydrocarbons, Antifreezes, Water 
344 pages 

Part 6. Electrical Insulation, Plastics, 
Rubber. 248 pages. Includes 33 standards 
covering electrical insulating meterials 
(varnish; nonrigid polyvinyl tubing; hy 
drocarbon waxes; fabrics; mica stamp 
ings); plastics (definitions of terms; 
strength, hardness, and thermal proper 
ties; conditioning; molds and molding 
compounds); rubber products (chemical 
and physical tests; aging and weathering; 
low-temperature stiffening; automotive 
and aeronautical rubber; hose, belting 
and hard rubber; sponge and expanded 
cellular rubber products); general testing 


methods 


Manual of ASTM Standards on Re- 
fractory Materials, prepared by ASTM 
Committee C-8; 304 pages; size 6 by 9 in.; 
illustrated; paper binding; published by 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. Price 
$3.00, paper cover; $3.65, cloth 

This book brings together in latest ap 
proved form 37 ASTM standard and ten 
tative specifications classifications, test 
methods, and definitions pertaining to 
refractories 

It includes data on testing and use of 
refractories not in the category of ASTM 
standards, such asa suggested procedure 
for calculating heat losses through fur 
nace walls; suggested practice for use 
with ASTM panel spalling tests; sug 
gested petrographic techniques; standard 
samples for chemical analysis and pyro 
metric cone equivalent determinations; 
and 12 industrial surveys of refractory 
service conditions 

New material includes methods of test 
for modulus of rupture and for permanent 
linear change on firing of castable refrac 
tories; proposed test method tor disinte 
gration of fireclay refractories in atmos 
phere of carbon monoxide; survey or 
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refractory service conditions in the in- 
cineration of refuse; glossary of terms re- 
lating to refractories, thetr manufacture 
The buvok has a subject and 


author index 


and use 


Writing for Business, by C. W. Wil- 
kinson, J. H. Menning and C. R. Ander 
son; 348 pages; size 6 by 9 in.; cloth bind- 
ing; published by Richard D. Irwin, Inc., 
3201 S. Michigan Ave., Chicago 16, Ill 
Price $4.00 

The authors of this book are, respec 
tively, professors at Michigan State Col 
lege, University of Alabama and Univer 
The book 


Illinois contains se 


lected articles on business communication 


sity of 


by the various authors. It is planned as an 
aid to all who write business letters and 
that means practically everybody, and it 
is dedicated to the improvement of busi 
ness corresponden It contains over 60 
articles on the theory and technique o 
business Communication appearing in the 
business Magazines in recent years 
Business firms desiring to improve their 
company correspondence will find this 
book 
trends and developments and the basic 
principles of good letter writing. It can 


a convenient guide to the latest 


profitably be used for individual study or 
for a formal training program 

The book is divided into ten parts cov 
ering the following general subjects: | 

Basic Principles of Letter Writing; 
Il — Artitude of the Writer Toward the 
Reader; III Planning Letters for Clear- 
ness, Conciseness and Psychological Ef- 
fect; IN Language of Business; \ 
Inquiries and Acknowledgments; VI 
Selling by Mai!; VII Letters That Get 
Jobs; VII Adjustment Letters; LX 
Credit and Collection Correspondence; 
and X — Correspondence Supervision and 
Control 


Materials Surveys, compiled for the Na 
tional Security Resources Board by the 
U. S. Bureau of Mines; 4 surveys; size 8 
by 10'% in.; paper binding; illustrated; 
obtainable from Superintendent of Docu 
ments, Sales Office, Washington 25, D. ¢ 
Prices: Antimony, $1.25; Asbestos, $1.75; 
Lead, $3.50; Nickel, $2.00 

These four major studies of strategic 
materials cover antimony, asbestos, lead 
and nickel. A separate volume for each 
consists of a worldwide survey with de 
tailed statistics on resources, methods, 
production, marketing, and consumption 

Basic reference data includes mine and 
smelter output by each producing coun 
try and by states within the United 
States. Imports by country of origin, ex 
ports, Consumption in various forms by 
end use both here and abroad are included 

Of particular interest are sections deal- 
ing with the producing mines in each 
country and their ore reserves, as well as 
smelting and refining facilities in each 
country and their capacities. Many of the 
statistical tables cover the period from 


lovember, 1952 


1900 to 1950. A volume on zinc will be 
pubiished in the near future 


Electrolytic Manganese and Its Al- 
loys, by Reginald S. Dean; First Edition; 
157 pages; 6 by 9 in.; cloth, published by 
The Ronald Press, 15 E. 26th St., New 
York 10, N. Y.; 1952. Price $12.00. 

This book is a record of the progress of 
electrolytic manganese production and 
the developments of its uses since 1936, 
when a practical method for producing 
electrolytic manganese was first developed 
under the author's the 
Bureau of Mines 

The discussion deals with the produc- 


direction at 


tion of electrolytic the 


properties and uses of alloys in which 


manganese to 


manganese is necessary, and to alloys in 
which electrolytic manganese produces 
significantly different properties from the 
use of other types of manganese. Much of 
the material is drawn from published re- 
ports of the Bureau of Mines, to which 
has been added a substantial amount of 
hitherto unpublished material from the 
author's own laboratory work. Effort has 
also been made to include reference to all 
work which has been done in the field 
The result is a comprehensive working 
reference volume, bringing together in 
formation on a process which can well 


' GOODALL 


GOODALL EXPANSION JOINTS are de- 
signed and built; to assure maximum 
efficiency, durability and safety under 
all service conditions. Specifications for 
their component parts are dictated by 
long experience in making these prod- 
ucts; and factory specialists apply their 
skill to every detail of construction. 
They are used for handling water, air, 
oil, brine, acids, alkalies, gases, gasoline, 
refrigerants, tar, molasses and many 
other substances, at temperatures up to 
250° F. Construction details determined 
by service requirements. 


Kubber 


EXPANSION JOINTS 


Long Lifeal Conalanl 
Heian Syiclancy 


THREE TYPES—"Flang-Llok,” 
Sleeve. 

FIVE STYLES—Single Arch, Multiple Arch, Ta- 
pered, Offset and Rectangular. 

ALL SIZES—From %" I.D. to 96” 1.D. 

For Pressure, Vacuum or Both. 


ADVANTAGES OF “FLANG-LOK”" 


The combination of “Flang-Lok’’ End 
Expansion Joints and “ Flang-Lok”’ Float 
ing Flanges assures quick, easy installa 
tion even in extremely “close quarters." 
It is only necessary to turn flange (not 
joint or pipe) to align bolt holes. As flange 
bolts are tightened, rubber end of joint is 
compressed over broad area of connecting 
flange, providing positive leak-proof seal. 


Right-Angle and 


Contact Our Nearest Branch or Send for Illustrated Booklet 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches: Philadelphio 
Est. 1870 


+ New York - Boston - Pittsburgh - Chicago - Detroit - 
Son Francisco - Seattle - Portland - Salt Lake City - Denver - Houston - Distributors in Other Principal Cities 


St. Poul - Los Angeles 
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make manganese an important contribu- 
tor to our domestic mineral economy and 
security. The book will prove useful to 
| mining, metallurgical and chemical engi- 
neers, to makers, fabricators and users of 
light metal alloys, to electroplaters and 
to power engineers. 


NICHOLSON W. O. TRAPS 


Cannot Leak Live Steam 


laini 





Even though re-evaporation completely pulsation; of steel where it 
dries up its body, a Nicholson weight- counts. Widely used for steam purifiers, 
operated trap will not leak live steam. super-heated steam lines, headers, sep- Treatment of A-C and D-C Machines, 
These units do not depend on buoy- arators, heaters, dry kilns, pipe coils, by A. E. Fitzgerald and Charles Kingsley, 
ancy of float to raise valve. Other fea- turbine throttle valve drips, stop and Jr ; First Edition; 702 pages; 6% by 914 
Saban - oo 2 in.; illustrated; cloth; published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
New York 36, N. Y.; 1952. Price 
$8.50. 

During the past 25 years a large number 
of books on electrical engineering have 
been written; indeed, there is a steady 
stream of them that appears all but un 
ending. All of these books have some 
merit, and, in genera!, they are intended 
to meet different needs. Perhaps the great- 
est need for these books is to keep pace 
with the extremely rapid and spectacular 
developments in nearly all branches of the 
electrical art 

Among other advances, 
have seen a tremendous development in 
electrical machinery — developments 
which have specially highlighted the 
versatility and controllability of electric 
motors and generators with their asso 
ciated auxiliaries. These developments 
embrace both the large machines required 
to furnish the high powers and energies 
demanded by some industrial processes 
and the smaller electromagnetic devices 
which play essential roles in systems of 
machines. They make the machine and 
the vacuum tube companions in arms in 
meeting the exacting performance stand 
ards of modern industrial applications 
They also make it necessary to regard the 
machine not simply as a static device, 
grinding out an essentially constant num 
ber of kilowatts, but as a dynamic device 
capable of responding with precision to 
the spontaneous demands of the process 
being implemented 

These continuing developments create 
the need for new viewpoints and a new 
synthesis of machinery theory, and this 
book is the result of an intensive six-year 
program having these ends in view. To 
achieve the desired results, the authors 


| Electric Machinery, An Integrated 


tures: large orifices keep valve clean; 
non-wire drawing; rugged for unavoid- 


able abuse; not easily affected by dirt, 
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4 TYPES—press.to 200, 500, 650, 1500 Ibs.; 


for every large-capacity, heavy-duty use. recent years 


MOOR sR 160 Oregon St., Wilkes-Barre, Pa. 


NICHOLSON yuu 


TRAPS -VALVES - FLOATS 


COME TO CHICAGO 


to see 
NEW ideas... products 
methods ... trends 
in 
HEATING 
VENTILATING 
AIR CONDITIONING 











ELEVENTH 
Gir Conditioning 
Exposilion 
INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 
INTERNATIONAL AMPHITHEATRE, CHICAGO 
JANUARY 26-30, 1953 


For $5 full days, Chicago's huge ucts — from complete units to main- 


International Amphitheatre will be 
bulging with stimulating ideas and 
up-to-the-minute, cost-saving  in- 
formation on HEATING, VENTI- 
LATING, and AIR CONDITION.- 
ING 
More than 300 exhibits will display 
the latest methods, equipment, and 
parts developed for conditioning 
air in all types of industrial plants, 
commercial buildings, and offices 
demonstrate hundreds of prod- 


MARK THIS DATE NOW — 
JAN. 26-30 


tenance supplies—for critical com- 
parison. Plant officials, engineers, 
and operating personnel, all will 
have an exceptional opportunity to 
discuss plans, problems, and re- 
quirements with the technical ex- 
perts who will be staffing the 
exhibits ... will come away with 
more practical dollars-and-cents 
ideas than could possibly be ac- 
quired anywhere else in so little 
time. 


ATTEND and BENEFIT 


from this 5-day exposition of 
ideas and progress 


Auspices of the Amestens y omen of Heating and Ventilating Engineers 
M t Int nal Exposition Company 
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have considered it of primary importance 
to present a unified theory of machinery 
It highlights the basic principles common 
to all rotating electric machines, as well 
as to a wide variety of electromechanical 
energy-conversion devices. This basic 
theory is then applied to d-c synchronous 
polyphase induction and single-phase 
machines, together with Amplidynes, 
Rototrols and Selsyns. Transformers are 
included because of the many similarities 
in thought processes involved in their 
study. The treatment ends with introduc- 
tions to machine transients and to the 
dynamics of electromechanical systems 
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HALL LABORATORIES’ SERVICE 


for any plant water problem 


Hall Engineers are in their second quarter-century of making 
water behave in industry. Their knowledge is the combined 
experience of Hall with all sorts of problems in all types 
of plants. 

You can profit from Hall Laboratories’ wide experience 
and modern equipment. The scope of Hall Service includes 
all phases of the use and disposal of water, for all industries. 

Hall Laboratories not only understands water problems, 
but knows how they affect plant construction and operations. 
They know, too, that every problem ultimately reduces to a 
matter of dollars and cents. A Hall solution to your industrial 
water problem represents the most economical and efficient 
solution for you. 

Hall Service is no farther away than your telephone. 


HALL LABORATORIES INC. can help you take corrective action on problems of 


because of troubles due to water. Using his nose, 
good sense, and a conductivity meter, a Hall 
man traced condensate contamination in food 
processing plant to leaking equipment. Repair 
of leaks stopped carryover from boilers, 


water procurement 

In a region where water rights are precious, 
Hall Engineers increased the flow of a plant well 
at a fixed drawdown from 320 to 600 gpm. by a 
simple, safe chemical cleaning. 

water reclamation 

In a complex system of plant expansions, Hall 
Engineers are helping to work out (1) virtual 
elimination of costly city water, except for drink- 
ing: (2) reduction to minimum use of well 
water because of dropping water table; (3) 


plant process water 

Industry specialists associated with Hall devel- 
oped an inexpensive method of reducing deposi- 
tion of pitch in a groundwood pulp mill. 


cooling water 
When serious corrosion of process equipment 
threatened production of edible oil, Hall Engi- 
neers worked with Plant Engineering Depart- 
ment. Together, they diagnosed problem, evolyed 
successful treatment. 


boiler water conditioning 
Hall Engineers provide systematic and practical 
service to keep boilers from coming off the line 


WATER is 

your industry’s 
most important 
raw material 


clarification of river water for process use and 
cooling; (4) study of all process water for 
maximum re-use before discharge. 


disposal of waste matter 

When state sanitary authorities objected to dis- 
charging plating waste into a stream, Hall Engi- 
neers recommended and helped to adapt ion- 
exchange to eliminate nuisance and aid recovery 
of metals in critically short supply. 
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1abled them to put out a very valual 


ind understandable textbook. A book not 
only terest to students, | 


1eers as well 


Transient Electric Currents, by Hugh 


g; Second Edition; 361 

yy } illustrated; clot 

y McGraw-Hill Book ¢ 
New Yorh 
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Wise County, Va., on the 


Railroad. 


luterstate 


High grade, high volatile steam 
and by product coal from Wise 
County, Va., on the 


Railroad 


GLENBROOK 


The Kentucky High 
Splint unmatched for domestic 
Produced in Harlan 
Kentucky, on the 
Railroad. 


COKE 


Stonega 


Premium 


use 
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L. & N 


Roda and 
County, Va 


Wise 


from 


ANTHRACITE 


Hazel Brook 
Raven Run 
Cross Creek 


Our engineering service, available upon application, and long and varied 
experience is your assurance of the Right Coal — Properly Applied. 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
CABLE ADDRESS, 

BRANCHES: 

CHARLOTTE, N. C. 


BLUEFIELD, W. VA. BUFFALO 


NEW YORK 


Premium Lehigh 
Premium 
First Grade Lehigh 


NORFOLK 


It takes 
locomotive to 
1 It add 


energy of the 


eously 
must 


train as the speed increases An automo 
bile comes slowly to a stop after the 
brakes are applied, while the kinetic 
energy is being changed to heat by virtue 
of friction. A stone, shot from a catapult, 
is accelerated during a short but finite 
length of time during which the potential 

yf the spring or rubber band is 


t 
to kinetic energy in the 


These intervals are spoken ot as tran- 


sient intervals as distinct from the final 


steady state. In electrical circuits, change 
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Co., W. Va.. on the Virginian Ry 
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in the form of energy also must be made 
gradually. When we close a switch, the 


electric current is not established in 
stantly. Depending upon the nature of the 
circuit, a certain amount of time elapses 
before the current reaches steady state, 
and similarly when a switch is opened, 
the current does not come to rest in- 
stantly. It endeavors to keep going and 
this is manifested by the spark or arc 
which occurs at the switch contacts 

As every electrician knows, these arcs 
which appear at switch contacts and cir 
cult breaker contacts, can create quite a 
lot of disturbance under certain condi 
tions and it requires elaborate precautions 
to keep it under control 
the 


It is study of what happens in 


electrical circuits during these short 
intervals when the intensity of the elec 
tric current is changing that this book 
by Dr. Skilling, is 


Transient phenomena in electrical circuits 


concerned with 


have become of increasing importance 
through the years as transmission lines 
have become longer, voltages higher and 
the amount of power handled greater 
Similarly, in electronic circuits, where 
we are involved with oscillatory condi 
tions, transient phenomena becomes of 
utmost importance and no one working 
in these fields can expect to succeed with 
out a good fundamental knowledge of 
transients 

In this book Dr. Skilling, 


fessor of Electrical Engineering at Stan 


who is Pro 


ford University, gives special attention 
to basic principles He treats the general 
methods of the solution of transient prob 
lems with many specific examples for the 
purpose of preparing the student to attack 
with confidence any sort of transient 
problem that may arise. Of course, to do 
this it is necessary to use mathematics 
and to understand the book it is necessary 
to have at least an elementary knowledge 
of calculus and as much electricity as is 
commonly taught in a general physics 
course 

Since the First Edition of this book was 
published, circuit analysis by the Laplace 
transformation has been developed into 
an effective tool. One of the major pur 
poses of the Second Edition has been to 
present the Laplace transformation method 
of solution of transient problems, in 
addition to the more familiar treatment 
that has come to be called the Classic 
Method Skilling has taken 
great care to make the Laplace transfor 


Professor 


mation readily intelligible to students 
with an engineering point of view. The 
Laplace transformation is first related to 
familiar ideas, such as the Fourier series, 
and is then developed to make it readily 
useful in solving problems 


Proceedings of the National Elec- 
tronics Conference, 1951, Volume VII; 
736 pages; Charts; Diagrams; 914 by 6!, 
in.; cloth; published by the National 
852 | 


Electronics Conference, Inc 





83rd St., Chicago 19, Ili. Price $5.0 


This book contains the papers or digests 
of papers presented at the 1951 National 
Electronics Conference, held in Chicago 
in the fall of 1951. The 79 papers cover 
electronic research, development and ap 
plication in audio systems, components, 
computers, high frequency measurement, 
information theory, magnetic amplifiers 
medical and industrial applications, mi 
cro-wave and propagation, servo theory, 
signal detection, television and electron 


tubes 


Electrical Engineering, Theory and 
Practice, by William H. Erickson and 
N. H. Bryant; First Edition; 523 pages 
6 by 9'4 in.; illustrated; cloth; published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y.; 1952. Price 
$6.00 


The constant stream of new texts and 
handbooks 
makes it difficult to evaluate the respec 
tive merits of the individual 


volumes. Some are good in one respect 


on electrical engineering 


ol some 
some in others, depending upon the spe 
cific need for which they were writter 
Books dealing with specialized branches 
of the field are usually detailed, but they 
require considerable background knowl 
edge of the field in general. This new 
book by Professors Erickson and Bryant, 
both of 
specialized book. It 
held of electrical 


general standpoint and it does it very 


Cornell University, is not a 


the entire 


from a 


covers 
engineering 
into three general 


well It is divided 


categories circuits, machines and elec- 


tronics in the order of their presenta 
tion. Both direct current and alternating 
current circuits are discussed in a general 
way before any consideration is given to 
machine details. Wherever possible basic 

ns are introduced ina general form 
before applying them either to d-c or a-c 
circuits. In addition to the ordinary d-c 
ind a-c machinery, the general theory and 
application of synchro units and rotating 
The chapters 
to 


amplitiers are included 
intended 


to 


electronics ‘are 
erve an introduction 

electronics. A short chapter on communi 
communica 


compo 


relating to 


as industrial 


cations is included, since 


tion circuits many 
nents considered elsewhere in the book 


The book and in 


volves a minimum use of mathematics 


incorporate 


is clearly written 


Of course, mathematics could never be 


left out of a book dealing with electrical 
engineering, but for the most part the 
mathematics are quite simple, consisting 
nd 


of algebra and trigonometry, with a little 


calculus thrown in where it is necessary 

Emphasis is placed upon those factors 
which influence intelligent application or 
selection of equipment. Little stress is 
placed upon design detail. Certain meth 
ods of treatment, such as the equivalent 
for a-c machines, have 


circuit concept 
} 


een omitted because it is felt that these 
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Panacoil EVAPORATORS 


for STATION HEAT BALANCE or FRESH WATER SUPPLY 


Shop View of SALT AND FRESH WATER EVAPORATORS 
built by PARACOIL for San Juan Steam Electric Station, 
Porto Rico Water Resources Authority, San Juan, Porto Rico. 
Jackson & Moreland, Boston, Mass., Consulting Engineers 


HERE’S A JOB WE’VE BUILT FOR SAN JUAN, P. R. 


Wherever pure water is needed for boiler feed makeup, process 
work or general plant operation, a PARACOIL EVAPORATOR is a 
proven, time-tested means of handling any kind of initial raw water— 
salt or otherwise. 
They are ruggedly built—dependable—and easily maintained, 
Specific requirements dictate the design. Our years of experience in 
building units of this type—and other power plant apparatus — assures 
you of the correct solution to your problem. We invite your inquiry. 


DAVIS 


ENGINEERING CORPORATION 
1062 East Grand Street, Elizabeth 4, New Jersey 
30 Rockefeller Plaza, New York 20, New York 
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129 





methods do not contribute to the stu 
dents’ understanding in proportion to the 
time necessary to gain facility with such 
methods. Similarly, a-c circuit theory is 
developed without complex notation; 
however, an appendix is included on 
complex notation for those who prefer 


this approach 

In short, this is a good book for the 
beginning student, and also for those in 
the field who wish a text to refresh them 
selves from time to time with certain 
basic principles. The book covers all 
fundamentals necessary for a firm grasp 
of the subject and it has been in use at 
Cornell for several years where students 
reactions and performance were most 


INTE iat 


encouraging 


Electrical Code Diagrams by B. Z. Segall. 

Size 814 by 11 in.; 343 pp excluding index; 
illustrated; cloth bound. Published by Mc- 

Graw-Hill Book Co., Inc., 330 West 42nd 
t., New York 36, N. Y. Price $12.50 


How to (00k at | 
a j S 
’ This large volume is an aid to a better 
understanding of some of the contents of the 
S. 0 latest (1951) National Electrical Code. Its 
many clear diagrams help interpret different 


rules that appear in the code. In many cases 
text material is presented to further enlarge 
on different code conditions. 
The book covers wiring design and protec 
tion, and wiring methods and materials. 
Safeguard your eyes from scalding steam } . 
Theoretical and practic al aspects are both 
and flying glass. Watch your water level } 
safely through SONDERGLASS, the safe presented. The contents with the many years 
gauge glass. Virtually two tubes in one 
. the outer hardened to resist cold make this volume a useful addition to a 
drafts and erosion . . . the inner to 2 plant engineer's library 
withstand great heat. 
Sonderglass has been dipped into 450°F 
oil and repeatedly plunged into cold water 


without spalling or cracking. N ° . 
afe ew Engineering 


Today, equip your boilers with the safe 
glass — Sonderglass — and enjoy the - 
satisfaction of knowing that you have the Books Received 


best. 
To be Reviewed in Detail Later 


} Handbook of Engineering Fundamentals, 
edited by Dean Ovid W. Eshbach; Second 
Edition; 1324 pages; illustrated; size 6 by 
$34 in.; simulated leather cover. Published 


\ 
THE SAFE GAUGE GLASS | f ff en eer ae 
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experience behind its preparation should 


























* * * 
The Nature of Some of Our Physical Con- 
cepts, by P. W. Bridgman; 64 pages; size 


— Ya 3 
ANE * h 2 S T © r T ON © Nn 614 by 914 in.; cloth binding. Published by 
Philosophical Library, Inc., 15 East Fortieth 


7 
I 
1 
I 
1 
| 
I 


St., New York, N. Y. Price $2.75. 
* * * 
A New Theory of Gravitation, by Dr. 
Jakob Mandelker; 25 pages; illustrated; size 
34 by 834 in.; cloth binding. Published by 
Philosophical Library, Inc., 15 East Fortieth 
t., New York, N. Y. Price $ 
* - * 
Electrical Engineering, Volume I — Direct 
Currents, by Chester L. Dawes; Fourth 


A. W. CHESTERTON CO. 
6 Ashland St., Everett 49, Mass. 
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HELPFUL BULLETINS 
(Continued from page 38) 

tells how the cost of operating an air con- 
ditioning system is cut and maintenance 
simplified if consideration is given to the 
part played by water in the functioning of 
the system. Discusses corrosion, scale for- 
mation, chemical treatment, cleaning. Wa- 
ter Service Laboratories, Inc. 


HEATING 


129 Heat-on-Wheels for Industry 

— Illustrated Form 3574, 16 pp, 
is the story of how manufacturer’s port- 
able heaters can solve emergency heating 
problems. Shows how these heaters provide 
extra heat for the hard-to-heat spots, and 
for extra cold areas, to spot heat where 
needed, and for ventilating, drying and 
thawing jobs. Filled with photos of these 
heaters at work. Herman Nelson Div., 
American Air Filter Co., Inc. 


130 Indirect Heaters — Primarily 
designed to help in the selection of 
the most efficient heater for job require- 
ments, 38-pp Catalog C-101 gives a com- 
plete description of company’s ‘‘70” series 
and Junior indirect heaters, their uses, 
advantages, construction, capacities and 
specifications, dimensional drawings and 
standard equipment furnished with each 
model. Describes such important acces- 
sories as extra long chokes and fuel gas 
regulators. Shows how to select right size 
heater. Black, Sivalls & Bryson, Inc. 


MAINTENANCE 


131 For Above-Ground Mainte- 

nance — A practical equipment 
selection guide rather than an ordering 
book, 6-pp Bulletin G-205 is titled, ‘‘Con- 
trollin ts when Maintenance Goes 
Above’s Arm’s Reach.” Details basic fac- 
tors and conditions to be considered in de- 
termining most efficient equipment to 
place men at working height readily and 
safely for easiest working conditions. Pro- 
fusely illustrated. The Patent Scaffold Co. 


132 Scaffolding Equipment —Il- 

lustrating in detail a complete 
line of steel scaffolding equipment, Form 
KP is divided into sections covering main- 
tenance scaffolding, sectional steel scaf- 
folding, and allied equipment. Applica- 
tions and specifications of each are covered 
together with “package” units for specific 
types of jobs. Wilson-Albrecht Co. 





133 Maintenance Manual — 
“Over the Rough Spots” 
is a 48-pp pocket size booklet giving the 
answer to practically every repair or 
building maintenance problem. Tells 
how to patch holes and resurface floors, 
prevent water seepage in underground 
found itions, repair leaky roofs, pre- 
serve concrete or wood surfaces, pro- 
tect structural steel from rusting, and 
gives many time and saving methods in 
solving maintenance problems. Gen- 
erously illustrated with how-to-do-it 
photos and sketches. Stonhard Co. 











134 Paints for Laundries — No. 8 
in a series of booklets on industrial 
maintenance covers paints and coatings 
engineered for the laundry industry. Some 
19 products are described as to application, 
performance under cleaning solutions, light 
reflectivity etc. Space is also devoted to 
discussion of importance of preparation 
and priming. A selector table included. 
Valdura Div., American Marietta Co. 


135 Scale and Rust Removal — 
Practica] suggestions on removing 
hard water scale and rust deposits are 
rovided in Form 4305, a pocket-size 28-pp 
klet, featuring company’s Compound 
32. Discusses this formulation, gives gen- 
eral instructions for use, safety measures 
to be observed. Gives procedure for use on 
a wide range of equipment — condensers, 
compressors, diesel engine cooling systems, 
meters etc. Oakite Products, Inc, 


INSTRUMENTS AND CONTROLS 


136 Electronic Recorders — Bulle- 

tin A-704, 6 pp, covering com- 
any’s Autronic recorders, is generously 
illustrated with photos, schematic dia- 
grams showing principles of operation, and 
dimension sketches. The Swartwout Co. 


138 Metering for Profit — Explain- 

ing the important influence of 
modern metering on the revenue of the 
electric power industry, this handsomely 
illustrated 20-pp brochure serves as a non- 
technical report on watthour meters. Tells 
how they’re made, how they serve the 
power company’s interests most effect- 
ively. Sangamo Electric Co. 


139 Push-Pull Control Systems — 

Form AD-311 is a 12-pp manual 
covering all phases of manufacturer’s versa- 
tile push-pull control. Illustrated with 
many photos, drawings and tables, booklet 
covers construction features, types of in- 
stallations, design details, principal com- 
ponents and layout planning. Design infor- 
mation given. Simmonds Accessories, Inc. 


OTHER EQUIPMENT 


140 Soot Blowers — Eight-pp Bulle- 
tin 1002 illustrates and describes 
long retractable soot blowers, with air 
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and electric drives. These blowers are suit- 
able for travels of more than 20 ft and blow 
with steam or air without change in origi- 
nal equipment. Tells how these blowers 
operate. Copes-Vulcan Div., Continental 
Deanday & Machine Co, 


141 Bag Holders —Six-pp Bulletin 

0452 covers four different types of 
holders for securing bags to hopper outlets 
during filling. Includes photos and gives 
operating details and recommended appli- 
cations for clamp, inflated-ring, cable and 
cam grip types of holders. Covers high- 
speed filling operations, handling of toxic 
materials. Richardson Scale Co. 


142 For Economical Continuous 

Power — Spark ignition, totally 
enclosed gas engines are the subject of 
Bulletin S-550-B18A. This is a four-cycle 
wane of compact design and several in- 
stallations are pictured. Ratings, specifica- 
tions and principal dimensions accompany 
text. Worthington Corp. 


143 Hardenable Steels — Two eco- 
nomical ferritic stainless tubin; 
steels having resistance to corrosion an 
oxidation and ability to be hardened by 
heat treatment are discussed in Technical 
Data Card 143. Includes condensed techni- 
cal data on corrosion resist " hani 
cal properties, forging, machining, physical 
roperties etc. Tubular Products Div., 
he Babcock & Wilcox Co. 





144 Mechanical Seals — Excellent 
data on the design and use of 
mechanical! seals for centrifugal pumps is 
rovided in Bulletin 52-10000, 12 pp. 
hree types are presented: a low pressure 
single seal, an oil-lubricated double seal, 
and a balanced high pressure single seal. 
Cutaway drawings illustrate use of these 
seals. Bryon Jackson Co, 
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atalog Library 
THIS MONTHLY list of standard catalogs and bulletins is published to help power 
engineers maintain a permanent catalog file of engineering data. The items listed, 
unlike those under Helpful Bulletins, may appear each month except for additions 


and deletions determined by space requirements or by the manufacturers issuing 
the catalogs and bulletins. Use the postage-free card below for your request 


COAL, ASH HANDLING 


201 Spreader Stoker Data — This 

is a file of three illustrated bulle- 
tins on spreader stokers. The first discusses 
seven reasons for selecting these stokers 
and describes their design, construction 
and operation ; the second, dumping grates, 
the third, installations. Riley Stoker Corp. 


202 Where Refuse Is Fuel — Pre- 

sented in 24-pp Bulletin are instal- 
lations of company’s stokers with medium- 
size and larger unite burning refuse fuels, 
ne) tely or in combination with coal. 
Lists many of the refuse fuels handled 
successfully by this type of spreader stoker. 
Detroit Stoker Co. 


203 Coal Scale — Bulletin 0250, 12 

pp, describes a pressure-tight, au- 
tomatic coal scale, its construction and 
operation. Shows how beam system, elec- 
trical components and linkages are pro- 
tected from exposure to coal dust. Richard- 
son Scale Co. 


205 Economic Coal Storage — How 

tractors establish safe, orderly coal] 
handling is told in this 8pp booklet. 
Stresses flexibility, low operating costs. Also 
shows how tractors speed storage reclama- 
tion and how a tractor-scraper combination 
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offers plus benefits. Illustrated with action 
hotos; picture several models. Tractor 
iv., Allis-Chalmers Mfg. Co. 


207 Why Liquid Diffusion — What 

liquid diffusion can do for power 
my is explained in Form B, which tells 
10w liquid diffusion compounds work and 
gives four practical applications. These in- 
clude dust control in coal handling, fly ash 
control, coal storage pile treatment and 
boiler cleaning. Johnson-March. 


BOILERS, GENERATORS 


208 Shop-Assembled Boiler — Six- 

ae Bulletin G-76, completely 
describes and illustrates company’s Type 
FM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 28,000 
Ib of steam per hr, pressure to 250 psi. 
Savings in erection, installation and mov- 
ing costs are stressed along with wide 
range of applications. Capacities, dimen- 
sions and weights are given along with 
efficiency data. The Babcock & Wilcox Co. 


209 Re-Circulation Steam Genera- 

tor — Here’s a 6-pp folder on a 
controlled re-circulation steam generator, 
describing its devclopment and uses, such 
as applications where steam is required in 
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remote locations, where demands are in- 
termittent, or load fluctuating. Combus- 
tion Engineering-Superheater, Inc. 


211 Steam Generator — Bulletin 

1050 describes a fully automatic 
generator in 10 to 500 hp capacities fur- 
nished completely ogteess ready for in- 
stallation. Cutaway drawing illustrates de- 
eign of the unit; major parts are discussed, 
full dimensions included. Lists fuel burn- 
ing equipment — for use with light 
an eae oils, gas, or combinations. 
Ames Iron Works. 


TUBING 


213 Double-Walled Tubing — Tech- 
nica) Bulletin 1950, 12 pp, on 
sents tubing designed for conditions where 
single-walled tube can’t withstand simul- 
taneous attack from two types of corrosive 
media. Describes and illustrates construc- 
tion, illustrating possible metal combina- 
tions. Explains tubing’s use in ammonia 
refrigeration, boilers, steam generators. 
Discusses heat transfer a high 
temperature use. Bridgeport Brass Co. 


215 Condenser Tubes — Excellent 

factual information on condenser 
tubes and their service life is given in this 
40-pp illustrated booklet. Subjects dis- 
cussed include corrosion of condenser and 
heat exchanger tubes, corrosion resistance 
and control, the selection of tube materials, 
and the composition and physical proper- 
ties of company’s alloys. Details on proper 
tube installation are presented, as are 
specifications, conversion tables, weights 
of tubes and alloys, formulas, terminology. 
Scovill Mfg. Co. 


PUMPS AND COMPRESSORS 


217 Centrifugal Pump Handbooks 

— Two instruction booklets cov- 
ering the installation, operation and repair 
of company’s single-stage single-suction 
and multi-stage centrifugal pumps are 
available. Su t regular inspection pro- 
cedures and include pages for mainte- 
nance records. Also provide handy tables 
explaining how to locate trouble and list- 
ing causes and cures. Bulletin 08X7813, 
24 pp, covers single-stage pumps; Bulletin 
Osx 7780, 48 pp, covers the multi-stage 
pumps. State choice or both. Allis~Chalm- 
ers Mfg. Co. 


219 Boiler Feed Pumps — Bulletin 

109, 16 pp, illustrated in color, 
describes centrifugal pumps for boiler feed 
service. Pictures construction and major 
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Chosen for the World’s Largest ne 
tenn Cour 
Airport Building 327 Fit avon 


burgh, Penna. 


PITTSBURGH AIRPORT 1d anoeeson 


IN 
62 AIR RELEASE 


STRAINERS 
VALVES 
Where speed of installation and servicing, as well as 

absolute dependability, are prerequisites, Super-Silver- 

top Steam Traps get the nod! Chosen for the Greater 

Pittsburgh Airport, Super-Silvertops offer these out- 

standing features. 


/ Super-Silvertops are installed quickly straight- 
in-line as seen in the photo at the right... or as 
an elbow. Saves time. Saves fittings. Saves money. 





Look at the photo again. See how you can take 
a Super-Silvertop apart for inspection and replac- 
ing of valve and seat without disturbing the pipe- 
line in any way. Another Super-Silvertop money- 
saving feature. 

Inside the trap a patented guided bucket pro- 
tects the bucket . . . this plus an exclusive Ander- 
loy valve and seat makes the trap last years longer. 


You'll make a perfect landing every time you specify 
and install Super-Silvertops. Do it on your next job. Sener-Silvertop Steem Teege help hoop parked 


airplanes comfortable. The new airport hasa 
central heating and air-conditioning system 


T H € Vv. D. A N D E R Ss (@] i Cc oO M PA N Y which connects by hose to standing aircraft. 
1977 West 96th Street . Cleveland 2, Ohio 
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PACKINGS, GASKETS, SEALS aay Se eS 
224 Manual on 


Packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most 


ting seal incorporated. ¢ 


pressure tables in¢ i 225 
In popular packings and gaskets in company’s 
furnishing details of construction, 
ommendations and size informa- 
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226 Packings for the Power Plant 
Jesigned as a quick-reference 

feature of this compact 6-pp guide 

1 rudimentary industrial 
Packings Cor power! i vit ch unit keyed to the 
pp of engineering an rs and gaskets. These, in 
talog 1 photos and con- 
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ACH Found the Answer at Wright! 


Wright never offers a all” your water conditioning problems 
are individually studied and analyzed staff. The 
inswer to each problem is contained in a complete personalized report 
| After idopt our recommendations, 
laboratory che AS 


today for 


cure 
by our technical 


prepared especia f vou 
field and 


Write or call 


conditioning 


or you 


constant insure proper, economical per- 


formance collect 1 complete survey of your 


individual water problems 





HAVE YOU TRIED WRIGHT'S NEW FUEL OIL CONDITIONER? 


notes sludge in 
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Write for complete 





solizs in r ite ni 
Specializing in Water Conditioning = WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY +619 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


Distributors of Nelson Chemical Proportioning Pumps ond 
Refinite Softeners and Other External Treating Equipment. 
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227 Seals for Bearings — Complete 

information on manufacturer’s 
Klozure oil and grease seals for bearings is 
available in 100-pp Catalog 10. Fully illus- 
trated in color, pictures all types ot these 
seals, typical applications and lists sizes 
ind part numbers. Also describes me- 
chanical pressure seals for rotary shafts. 
The Garlock Packing Co. 


228 To Pack Against Acid—A 

packing that is chemically resist- 
int to all acids, alkalies and causties is de- 
scribed in this literature. Tells how packing 
incorporates both asbestos and Teflon in its 
construction, udvantages. A. W. 
Chesterton Co, 


stresses 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


229 Check Valves — Twenty-pp Cat- 

alog 30 presents company’s fine of 
tilting-dise check valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principle of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


230 Gate Valves — Literature is 

available on cast steel outside- 
stem-and-yoke gate valves; also on bronze, 
iron, steel and corrosion-resisting valves in 


a variety of types. The Wm. Powell Co. 
231 To Get at Those Valves — This 

little folder describes a sprocket 
rim with chain guide. The rim adjusts to 
fit all sizes of valve wheels, Babbitt Steam 
Specialty Co. 


232 Iron Body Gate Valves — Bulle- 

tin 805, 8 pp, covers iron body, 
bronze trim gate valves in both outside 
screw and yoke and non-rising stem types, 
telling applications for each. Design fea- 
tures are explained. Gives dimensions, 
working pressures, and prices. The Ohio 
Injector Co 


234 Blow-off Valves — Illustrated 

Bulletin B-433, 24 pp, describes 
blow-off valves for high-pressure boilers, 
ind covers seatless, hard-seat and unit- 
tandem types, for working steam pressures 
from 400 to 2500 Ib. Construction details 
and operating principles illustrated. Di- 
mensions and specifications included. Yar- 
nall-Waring Co. 


236 General Service Valves — Bulle- 

tin E-160, 16 pp, describes and 
illustrates design and construction of com- 
pany’s quick-operating valves, explaining 
their application to blow-off service and 
on chemical process, soot blowers, water 
column blow-down, and other types of 
pipe line. Everlasting Valve Co 


238 Air Release Valves — Bulletin 
1200, 8 pp, presents air release 
valves for water, sewage and industrial use. 
Explains essential requirements for this 
type of valve; illustrates methods of in- 
stallation. A large cutaway drawing ac- 
companies discussion of the operating and 
construction details. Standard high pres- 
sure and special types described, dimen- 
sions given. Simplex Valve & Meter Co 


239 Pressure Reducing Valves — 
Selection and engineering data on 
including those 
steam or 
Bulletin 


valves 
control of reduced 
ire In 12-pp 
-quipment Co. 
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TYPE OIL BURNER 


(STEAM ATOMIZING) 


The popular NATIONAL ATROIL Steam 
Atomizing Oil Burner thoroughly atomizes and 


completely burns the lowest and cheapest 


grades ot fuel oil or tar requires minimum 


supervision and maintenance. Only slight oil 
pressure and temperature is needed . and 


internal atomizing venturi feature assures /ou 
steam consumption. Usually as little as 1%! 


NATIONAL AIROIL Type “‘SA’’ Oil Burner 
is adaptable to all types of industrial heating, 


power or process furnaces . . . is suitable for 


firing above stoker grates on conversion to oil 


Write for Bulletin 21 


OIL BURNERS and GAS BURNERS LOW AIR PRESSURE OIL 

for industrial power, process and BURNERS 

heating purposes + + AUTOMATIC OIL BURNERS, for 
a arama OIL small process furnaces and heating 

~~ ens : plants 
a EN ROTARY OIL GAS BURNERS 
MECHANICAL PRESSURE ATOM- COMBINATION GAS & OIL 
IZING OIL BURNERS BURNERS 
FUEL OIL HEATERS 


FUEL OIL PUMPING and 
HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 


1248 EAST SEDGLEY AVE., PHILADELPHIA 34. PA 
SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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gives up to 


40% more power 


while “taking the curves” 


Here is a curve-tube motor with real power. The 
Wilson ECT Series Air Motor “takes the curves” 
easily . . . does an efficient cleaning job. Size-for- 
size, the ECT has developed up to 40% more power 
than ordinary motors. These design features tell 
why: automatic valving of operating air, six-blade 
rotor, special lightweight blades. 


You get these important advantages: (1) higher 
torque at any speed because of six-bladed construc- 
tion; (2) less air consumption with a minimum of 
back pressure; (3) positive starting—hard to stall; 
(4) less downtime because tube cleaning jobs are 
faster, more thorough; (5) saves on labor and 
keeps production up; (6) no extra cost. 


WILSON Tube Expanders 
insure firm seating 
They have a smooth, parallel rolling action that 
insures firm seating of the tube ... gives you 
tighter, perfectly rolled joints. There is a Wilson 
Tube Expander for every need, from 3/16” ID to 
12” ID. Bulletin 380 on request. 400 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Representatives in all principal cities 


CABLE ADORESS TUBECLEAN”. NEW YORK 


TUBE CLEANERS ¢ TUBE EXPANDERS 
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240 Safety Valve Engineering Data 

— How company’s safety valve 
works and its operating advantages are ex- 
plained in Bulletin 707. Includes dimen 
sions on valve types, tables on supe rheat 
correction factor. Manning, Maxwell & 


Moore, In 


24] Steam Trap Book — Catalog J 

is the 44-pp new edition of this 
company’s p oe trap book and serves 
asa omenl a trapping practice. Includes 
a catalog section giving physical data and 
prices on cast semi-steel and forged steel 
inverted bucket steam traps, compound 
steam traps and ball float air and air relief 
traps; a handbook section explaining how 
to calculate condensate loads and select 
raps for all classes of equipment; a main- 
enance section explaining trap installa- 
tion, trouble-shooting and repair. Arm- 
strong Machine Works. 


242 Steam Trap Reference Manual 

— Bulletin T-1740, 24 pp, tells 
why and where steam traps should be 
used; explains desirable trap features 
Advantages of company 8s impulse steam 
traps are described, their operation illus- 
trated. How to figure trap sizes and how 
to size condensate return lines are told 
and capacity and pipe dimension charts 
and thermodynamic properties of satu- 
rated steam included. Also provided are 
installation and operating suggestions 
prices. Yarnall-Waring Co 


243 Steam, Air and Gasoline Traps 

- Illustrated Catalog 751, 32 pp 
provides capacity tables, installation dia- 
grams and a section containing data, charts 
and formulas for determining proper size 


trap for specific ipplic ations. Covers ther- 


SS SS ee Pee Sa 


mostatic steam traps for pressures to 225 
Ib, expansion steam traps, weight-operated 
traps for steam, air and gasoline as well as 
piston-operated steam traps W. H. Nich- 
olson & Co 


244 Solving Steam Trap Problems 

— This popular 36-pp catalog on 
steam traps contains specifications and 
capacities on steam traps, float traps, air 
release valves and pipe line strainers. Tells 
how to calculate condensation loads and 
select traps for all classes of equipment, 
including unit heaters, jacketed kettles, 
sutoclaves, submerged surfaces, steam 
mains and header drips. Gives pointers on 
how to install and service traps. The 


V. D. Anderson Co 
245 Piping Pointers — This is com- 
pany’s highly popular 36-pp man- 
ual covering fund mw of sound piping 
practices. Discusses various types of valve 
designs and how each should be used 
Pictures and names more than 80 fittings 
and contains illustrated how-to-do-it fea- 
tures. Includes 8 pp valve selection guide 
Crane Co 


246 Duplex Strainer — This litera- 
ture describes company’s Duplex 
strainer with single handwheel control. 
Shows how it is designed with only one 
stuffing box and can be cleaned under full 
flow. R. 8. Products Corp 
247 Valves, Fittings and Flanges — 
Catalog F-9 is a 400-pp, perma- 
nently bound reference book on drop 
forged steel valves, fittings and flanges for 
practically all piping needs at high and 
low pressures and temperatures. Provides 
ordering information on company’s com- 
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Service Man 
Starts Unit 

and Provides 
Three Months 


Free Service 


10 to 500 h. p. 
15* to 2007 w.p. 


MESTEAM 
GENERATOR 


Before Installing...A 
Complete Manual on “How To Do It” 


After Installing ... Our LOCAL 


OIL or GAS 


valve wheels, 


inches diameter. 
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IRON WORKS 


BOX M-11, OSWEGO, N.Y 
Builders of Better Boilers Since 1848 
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rising or non-rising 
stems, from 2 to 30 


Distributors in prin- 
cipal cities, or send 
for Catalog Folder 
PE-2 and name of 
nearest distributor. 


plete line, also much helpful engineering 
and application data: includes a section on 
products for refrigeration service. Avail- 
able to qualified power engineers; please 
give your title. Henry Vogt Machine Co. 


248 Design Properties of Pipe — 

This 12-pp booklet consists of 
tables listing pipe sizes and wall thick- 
nesses currently established as standard, 
plus dimensional properties of commer- 
cially available sizes of steel pipe. Tube 
Turns, Inc. 


249 Handbook on Fittings, Flanges 

— Catalog wf-1950, 68 pp offers 
working information on seamless carbon 
steel welding fittings and forged steel 
flanges. Includes dimensional tolerances, 
thread standards and threading practice; 
service pressure ratings, physical and 
chemical requirements. Grinnell Co., Ine 


250 Forged Fittings — Literature is 

available on screw-end and socket- 
weld fittings. Stresses economy and other 
vuivantages of these fittings, lists steels 
available. Watson-Stillman 


251 Unions and Fittings — Twelve-pp 

Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 


features. Dart Union Co 


INSTRUMENTS AND CONTROLS 


252 For Centralized Control — Bul- 
letin 109 presents compact Mini- 
Line equipment suited to control board 
arrangement which concentrates vital op- 
erating information and controls for one 
or more boilers, turbines or process units 
before a single operator. Describes vertical- 


EFFICIENT! SAFER! 


VE CONTROL 
VAL WEST COST! 


istolelejiis 


—Adjustapie— 
SPROCKET RIM 
with Chain Guide 


INSTALLED, AND OPERATING, 
IN ONLY A FEW 
Range of 10 ADJUST- 


ABLE sizes fits all 
with 


MINUTES 

@Here’s easy, convenient, 
instant control of overhead, 
out-of-reach valves—right 
from the floor! No expensive 
apparatus, no switches, noth- 
ing to break down when 
needed most! BABBITT Adjust- 
able Sprocket Rim with Chain 
Guide is installed in a few 
minutes, and gives you posi- 
tive, efficient valve control. 
Low initial cost is last cost! 
Prevents accidents, prevents 
waste, saves money! 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Massachusetts 
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Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don’t take 

that chance... . especially when it's so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 


Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 











More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 


YARNALL-WARING COMPANY ' 
114 Mermaid Ave., Philadelphia 18, Pa. Ww : 
the steam trap designed 
with more production in mind 
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increased 
condensate in 
boiler feed 70% 


with SORBO-CEL 


When B. F. Nelson Mfg. Co. added 


5-psi boilers, oi! in condensate 





new i 
was an expensive problem until 
they switched to Sorbo-Cel filtration 
Average oil concentration in old 
boilers was 65 ppm. Concentration in 
condensate receivers ran 33.4 ppm, 
About 50°; of bo.ler 


Problem: to keep 


mostly emulsified 
feed was condensate 
of new boilers. By comparing 
they found that filtration 
a specially processed 
did the best job 


ol out 
methods 
with Sorbo-Cel 
diatomite filter aid 

Sorbo-Cel slurry is fed into conden 
sate to attract oil and hold it until it 
reaches filters. Sorbo-Cel collects on 
1 highly porous 


until 


plates and builds up 
cake 


there is no more room for cake between 


Operation is continuous 


plates usually 70 hours 


Today, 85 of boiler feed is con 
and-material costs are 


000 Ibs. Since B 


densate. Labor 


only cents every 
F. Nelson produces two million pounds 
of steam a day. savings from reclaim 


ing such a high percentage of conden 


mail the coupon below JM 
e 
Johns-Manville 


SORBO-CEL 
SE 


N. Y. 


Please send me free bulletin giving 
advantages of Sorbo-Cel filtration. 


sate can readily be imagined 


For further information 


about Sorbo-Cel filtration 


Johns-Manville 
Box 60, New York 16, 


Name 





Company 





Address 





City 
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Meter Co 


scale indicator units, s 


manual relay. Bail 


253 Electronic Control System 
a \-701 introduces con 

pan Aut . em, & miniature “ll 
electronic system for controlling pressure, 
temperature, flow and level, intended for 
use in chemical processing plants, refiner- 
central st other applications 
where fast, accurate control is required 
The Swartwout Co 


itions 


254 Instruments C control Systems 

Twelve-pp Catalog 513. pre- 
ot instruments 
valves ind 
ind pressure 
orders, ther 
ontrols, 


ers line 
culating 
drait 


sents manulactur 
control systems 
desuperheaters. Cove 
instruments, boiler met 
mometers, regulators, combustion ¢ 
pump control any others. Republic 


Flow Meters Co 


rs, rec 


256 Wor Combining Control Sig- 
nals The improved design of 

comp ny’s Ratio Totalizer is described 
id pictured in color in S-pp Bulletin 5452 
lhis simp ha 1 versatile mechanism is a 
pneumatics operated control for 
bining input control pressures and spring 
for ind producing an output control 
based on addition, subtraction, 


com- 


other functions 


Phis 24-pp 
booklet presents Insu- 
uage. Packed 
e hints, explains electrical 
in be tested anc 
It describes the 
ind justifies its 
James G 


258 | 


Fee Practic al Men 
| 


simple lang 
vith miainter 
insulation, tells how it « 
what rea he it 


Megger in 


go bad 
tester 
cost in onomy. 


Biddle Co 


259 Detusnies 


italog 5) 


Phermometers 
25 pp, prese nts order 
nge of industrial ther 

res, dimensions 
Adjust 
or use atan 
it, through 
i details and 


261 lemperature aperesars 
! su ' ( ilog SO 


at 
of regulators 
f liquids and 
operating 
ciheations, 
g Co 


Regulator Bulletin 
liscusses Gesign, Opera- 
ol super-sensitive 
typical installa 


262 


Pressure 
i-B. S-pp 


pour d re gul itor 


sure relief valve 


older ce 
yiler 
ear or reflecting 

handmade 
laver 
Ches 


263 Gage Glasses Lhis 
ribes comiy s Soncderg lass be 


louble 


ces A.W 


FUEL BURNERS 
264 Gas eg: Ill 


ustrated Bul 
furnishes de- 
data on company’s 
nation gas and oil 

ills and explain- 
Coppus Een- 


8, 16 pp 


No one deliberately compromises 
with quality in vital braided 
packings. You're probably paying 
for the best, so why not make 
certain you’re getting it—specify 
BELMONT, headquarters for 
braided packings in a wide range 
of types and materials. 


Belmont braided packings are de- 
scribed and picturized in catalog 
No. 40. The type of braid is de- 
pendent upon the service condi- 
tions, and the materials used are 
asbestos, flax, cotton, jute, ramie, 
teflon and metals, lubricated for 
the purposes intended. Write on 
your company letterhead for de- 
tails today. 


Fast, direct help on technical 
problems . . . SERVICE through 
leading national distributors. 
4.M.2A 
Water + Oil + Gas + Air 


Alkalies + Ammonia 
THE 


BELMONT 


PACKING AND RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, Pennsylvania 


<=>, 


SSS 
Rings + Spirals Coils Reels 


Spoois Sheets Gaskets 
There's a Belmont Packing for every service 


for Steam * 
Acids «+ 
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265 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 
21 describes steam atomizing oil burners 
and auxiliary equipment for use with 
heavy oil or tar in boilers, stills 
and other furnaces, where steam or com 
pressed air is available for atomizing the 
oil. Discusses steam and oil control valves 
National Airoil Burner Co., Ine. 


dryers 


266 Oil Burning Equipment sul 

letin O-B 37 contains 16 pp of 
technical information on company’s oil 
ind gas burning equipment, steam atomiz- 
ing burners, mechank ul itomizing burne rs, 
interchangeable burners, telling best ap- 
plications, including capacity data. Also 
shows fuel oil pumping, heating systems 
The Engineer Co 


FUEL OILS, LUBRICANTS 


267 Cooperative Technical Consul- 

tation Service This informa 
tive 24-pp booklet presents company’s 
periodic consultation service aimed at the 
most efficient use of petroleum products 
Covers services available in the solution of 
lubrication problems, metalworking oper 
ations, processing, fuel oils, dust control 
Gulf Oil Corp., Gulf Refining Co 


268 Air 


Lubrication 
information 


Compressor 
Manual Valuable 

on air compressor maintenance 1s 

tained in this 40-pp book. Subjects treated 


con- 
include compressed air, compressors and 
related equipment, lubricating systems 
compressor oils and applications, lubrica- 
tion requirements, operating hints, oil 
requirements, storage and care of com- 
pressor oils, safety precautions. Cities 
Service Oil Co 


No Time is Wasted .. . 
Adjusts to any angle! 
Greater Visibility . 
Positions to any angle 
through 180> arc! 

% Reduces Stock Require- 
ments... 
under normal shock or 


Your costs are less—your 
engineer's time shortcutted 

when you use the WEKSLER 
ADJUST-ANGLE THER- 
MOMETER—the most revo- l 
lutionary development in 

the field! 


AVEKSLER.« 


270 Lubrication of Diesel Engines 
— An excellent instruction man- 
ual, 50-pp Technical Bulletin B-1 (revised) 
also provides a brief history on diesel en- 
gines, an explanation of the fundamentals 
of design and the common ty pes ol diesels 
and their advantages Explains combus- 
tion process, discusses modern fuel injec- 
tion systems. Cylinder and bearing lubri- 
cation are treated and recommendations 
given for lubricating oils. Sun Oil Co. 


272 Versatile Industrial Oil De- 
seribed in 20-pp Form AD 4078 
is an all-purpose oil offering protection for 
a wide range of industrial equipment, and 
available in 15 viscosity grades. Discusses 
six major characteristics of the oil; ex- 
plains and draulic 
systems speed reducers, air compressors 
electric hydraulic turbines, bear- 
ing systems etc. A chart shows grades avail- 
able, their and physical properties 
Standard Oil Co. (Ind.) 


REFRACTORIES, 
274 Refractory Brick — [lectric fur 


nace fused refractory bricks and 
is described in Form 862, 16 pp 


pictures its use in hy 
motors 


uses 


INSULATION 


their use 


Postage-free cards for 
ordering catalogs and 
bulletins are provided 
on pages 38 and 132 


Gives 
quality silicon 
furnaces and gas 
vides information on a 


brick. Norton Co 


275 Heat 


book let on h 
te insulation is illustrated with graphs 
t table s and drawings showing the numerous 
ways in which this insulation is used in in- 
dustrial and commercial projects for tem- 
peratures up to 1200 F. Lists wide selection 
of shapes and sizes to insulate tubes and 
pipes from !4 to 72 in. dia and vessels from 
72 in. to 60 ft, also flat surfaces. Gives data 
on physical characteristics, recommended 
thicknesses. Kaylo Diy Owens-Illinois 
Glass Co 


installation procedure on a_ high 
carbide brick for boiler 
generators, Also pro- 
fused aluminum 


Insulation — This S&pp 
ydrous caleium sili 


WATER CONDITIONING 


277 Chlorination for Power Plants 
— Form RA -2061-C is a 20-pp 
technical article, ‘‘Recent Deve lopments 
in Chlorination and Equipment for Power 
Plants.”’ Discusses such subjects as indus- 
trial water chlorination, the desliming 
processes, air pilot ch lorin: itor ope ration 
organic im an s iles en ring an 
monia reactic chlorine residual record- 
ing. Wallace & Tiernan Products, Inc. 
278 Water Treatment Bulletin 
5000, 24 pp, explains the reasons 
for boiler water treatment and tells serv- 
ices offered by company in providing for- 
mulations for individual plant require- 
ments. ( pre-treatment, internal 
treatment, treatment application, blow- 
down adjustment, test control. Describes 
equipment. Dearborn Chemical Co 


‘overs 


siMPLICITY! 


Low Upkeep Cost 
Trouble-Free 


BEAVER NO. 26-R 
1 TO 2-INCH PIPE THREADER 


Will not break 


5 OUTSTANDING 
ADVANTAGES 


Right or left 
hand models 





vibration! 

" @ The new Beaver 26-R is a greatly im- 
proved and simplified successor to the “old 
Beaver 26,” popular for 40 years. Drive 
ring is on top—in line with dies for easy 
cutting. Oversize, undersize or standard 
threads can be cut of uniform length. Has 
“radio dial” setting. Change size in 2 sec- 
onds without tools. Standard taper or 
electric conduit threads. One set dies. No 
bushings. 


BEAVER PIPE TOOLS, INC. 
714-300 DANA AVENUE + WARREN, OHIO, U.S.A. 


Over 50 Years of Friendly 























Todoy—find out how WEKSLER con make things 
smoother for you Ask your jobber for important 
Free Bulletin AASO or write to 

Right Arm 


Industrial America's 


WEKSLER 
THERMOMETER CORPORATION 


que Bldg 
: Now Vork f. 








Mortir 


49 W. 32nd St., 
“Snir 




















or Catalog 125 
Send for Catalog 225 

Catalog 325 

Catalog 525 
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FORGED STEEL \\ 


FITTINGS * 


Screw-End and Socket-Weld Types 


Since Watson-Stillman engineers first developed their special line of 
forged steel fittings to meet the service conditions of the Power 
Field, the W-S double-diamond trade-marked fitting has been iden- 
tified with longer, more dependable life and lowest per-year cost in all 


a 


phases of the industry's operations. 


Precision-machined from solid drop-forged steel bodies, Watson-Still- Up 
man fittings are much less subject to unscheduled outages than fittings 


% 
made from other materials or by other methods of fabrication. Being . 
stronger, they are much smaller and lighter . . . bringing economies in VW, 
weight and space all the way down the line. Their denser, tougher = 


(A) 
A 
_ 


metallic structure is more resistant to corrosion, vibration, shock, and 
all types of stresses—including internal pressure and creep—than other rw] 
types. > 
Yes, there are many reasons why W-S double-diamond fittings are pre- > 
ferred by all industries. Want more information? See your Watson- Qe, + 
Stillman distributor or write direct. My . win 

* Stronger * Smaller * Lighter * Tighter 

* More Uniform * Lower Service Cost 

SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


WATSO, Ay - RY tf / 4 14 WIA, A/ DISTRIBUTOR PRODUCTS DIVISION 


ESTABLISHED 1848 ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, Wire Rope Shears, Pipe Benders and Hydraulic Equipment 
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280 Carryover Prevention — Eight- 

pp Technical Paper 115 discusses 
the role of anti-foam agents in the pre- 
vention of carryover of boiler water solids 
with steam. Covers mechanical and chem- 
ical influences on carryover, foaming and 
anti-foam action, types of anti-foam 
agents. W. H. & L. D. Betz. 


281 Water Conditioning Data Book 
— Recently revised, this pocket- 
size 116-pp booklet presents a compilation 
of 77 tables, all valuable to the power 
engineer. Covers such subjects as hy- 
draulics, impurities in water, boiler feed- 
water make-up requirements, chemical 
conversions and chemical reactions. Con- 
tains excellent reference information on 
many phases and methods of water treat- 
ment. Available without charge to quali- 
fied power engineers. The Permutit Co. 


282 What's New on Ion Exchangers 

— Here are three booklets on ion 
exchangers: Nalcite HCR, a styrene ty 
cation exchanger; Nalcite SAR, a strongly 
basic anion exchanger; and Super Nel- 
colite, a synthetic gel type zeolite for ca- 
tion exchange. Tables and graphs explain 
performance of these water treating resins 
under various operating conditions. Phys- 
ical characteristics, exchange capacities, 
regeneration techniques discussed. Bulle- 
tin 57, 20 Pp, is on Nalecite SAR; Bulletin 
58, 28 pp, Nalcite HCR; Bulletin 59, 8 pp, 
Super Nalcolite. State those wanted. Na- 
tional Aluminate Corp. 


283 Modern pH and Chlorine Con- 

trol — This 100-pp booklet gives 
details on color comparators and equip- 
ment in water testing and control of boiler 
and industrial process water, also technical 


Indispensable Reference 
for power engineers 


KENT'S MECHANICAL 


ENGINEERS’ 


POWER 


KENNETH SALISBURY 
General Electric Co., with 80 contributors 


Edited by J 


t/. . complete 
msidered by 


verv-day 


volume accurately 

current practices in 

field described by the 
outstanding engineers 

contributed materia 

12th edition repre 

1 20% 


who 


Standard 


o enlargement 
data 


its predecessor as a 
recent develo; — 

nts in jet propulsior _— 
atomic - 
tation, Diesel engines, and 


ts of the 


power, instrumen n5e 
products 
many other aspe 
field. 
1950 
1024 illustrations 


1409 pages 
$8.50 


Write today for copies on 10-day trial 


JOHN WILEY & SONS, INC. 


New York 16, N. Y. 


440 Fourth Avenue 





specialized applica 


DESIGN and PRODUCTION 


Edited by 
COLIN CARMICHAEL 
Machine Design, 
with 92 contributors 


nee 


1950 
1611 pages, 1459 illustrations 
$8.50 


information on meaning of pH control, 
electrometric and colorimetric methods of 
determining pH and impurities in water; 
applications of water control in air condi- 
tioning; treating boiler feed water. W. A 
Taylor & Co. 


284 Treatment by Ion Exchange — 

Methods of iron exchange treat- 
ment and its general and special applica- 
tions for water and other liquids are ex- 
plained in &pp Bulletin A. Discusses 
manufacturer’s de-ionizing equipment as to 
construction and operation and pictures 
some typical applications. Illinois Water 
Treatment Co 


285 Organics in Water Treatment 

— Here’s a folder describing need 
for organics in altering nature of sludge to 
make it non-adherent. Covers theoretical 
and practical considerations involved in 
use of organics. Power Chemicals Div 
Ek. F. Drew & Co., Ine 


286 New Data on Zeolite Soften- 

ers — Publication 4520-A is a 
edition of company’s 
water softening. Pro- 
terms used in the 
laying out a zeolite 
softening plant, governing size 
of equipment, selection of zeolite mate- 
rials and discussion of the four stages of 
sodium zeolite softener 


recently revised 
booklet on zeolite 
vides a glossary of 
process, data for 
factors 


operation of a 
Cochrane Corp 


287 For Scale and Corrosion Con- 

trol — Eleven of company’s or- 
ganic glucoside derivatives are described 
as to general properties and specific appli- 
cations in this new bulletin. The various 
glucosates are now sold in drums ready for 
use. D. W. Haering & Co., Inc 


288 Water Conditioning Bulletin 
— This is an 8&pp discussion of 
water and the chemicals developed for 
conditioning it to control scale and algae 
and inhibit corrosion. Describes several 
chemicals in detail, giving properties, com- 
position. Wright Chemical Corp. 
289 Feedwater Treatment — Here 
is a 10-pp illustrated report on 
boiler feedwater treatment for a high- 
pressure, high-makeup power and steam 
producing plant. It is based on studies to 
determine best method of meeting re- 
quirements for both the high-pressure 
steam used in power generating turbines 
and the district heating steam for down- 
town Philadelphia. Reasons for deciding on 
a demineralizing plant are given. Graver 
Water Conditioning Co, 
290 Water Conditioning Informa- 
tion — Here are three informa- 
tional bulletins. No. 28X7446 describes a 
simple way to determine tota] hardness in 
water, illustrating procedure. No. 28X7559 
gives an analysis of the hot process-hot 
zeolite system telling results to be ex- 
pected. No. 28X4766 discusses current 
status of embrittlement in boilers, explain- 
ing causes and control methods. List bulle- 


tins wanted. Allis-Chalmers Mfg. Co 
291 Corrosion Treatment — “Cor 
rosion Protection of Steam and 
Condensate Return Systems”’ is a folder 
on amine treatment for boiler and com 
densate systems. This treatment is de 
scribed as affording surface protection of 
the metal as well as raising pH value of 
condensate. The Bird-Archer Co. 
292 One-Minute Water Tests — 
tapid, simple and accurate tests 
for determining water hardness are de 











HANDBOOK 


ANALYSTS 


this famous 
nost power en 


questions 


MANUFACTURERS 
CONSULTANTS 


—— 


r INC. — 


0.W. nae a, 
Aa, 
tena MING BOO 


oNdate 5», 


On 
— 


Ss. 
Wee 
e 
SO 





drums for 


Algae. 











For more data circle 585 on Post Card 


mber, 1952 


You can now buy Haering Glucosates in 
immediate 
chrom Glucosate, Sodium Chrom, Cupric 
Chrom and all the 11 specialized Gluco- 
sates for control of Scale, Corrosion and 


Send for this new book on your com- 
pany letterhead today! It will save you 
time and money. 


D. UW. HRERING & C0., INC. 


Harlandale Station, 


delivery —Qua- 





GENERAL OFFICES 
San Antonio, Texas 
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scribed in Bulletin IRESO. Procedures 


TEMPERATURE [iSite eee 
REGULATORS COOLING 


293 Cooling Towers — Bulletin AQ- 
5O is on pac kaged water cooling 
towers in 3 to 50 t sizes. Gives specifica- 
tions for the tower and discusses s vecial 
features. Also provides domsianl and 
application data. The Marley Co., Ine 


294 Spray Nozzle Systems — Re- 
emperoture cooling spray nozzle systems for 
shown use in plants operating condensers or 
ATLAS using large quantities of water for cooling, 
- ire covered in &pp Bulletin 6A-SP. It 
details design, application, construction, 
und operation of spray nozzles, and dia- - 
grams typical spray pond arrangements te) a= raakonal 
Sizes, dimensions, capacities, and spray 
nozzle patterns are included. Schutte and 


a Tube Heat Exchanger fe | Mil L a | (@) N 


Bulletin 1400, 20 pp, fully de- 
scribes the company’s G-R Twin G-Fin . 
Section heat exc hanger The unit has wide h . 
application for heating and cooling liquids gp ©] 
ind gases, and for condensing vapors, ac- 
cording to the company. Suitable as boiler 
feedwater preheaters, fuel oil heaters, ete., 
features of design and construction are soft water 
given. Spec ifications and dimensions are 
included Many illustrations show repre- 
sentative illustrations along with reports 
of service records. Griscom-Russell Co 
296 Heat Exchanger — Bulletin 114, et. 
a small folder, gives concise infor- Way softening equipment, 
SELF-CONTAINED mation on company’s Aero heat exchanger coast-to-coast. This wide-spread 
VAPOR TYPE with balanced wet bulb control designed use of ILLCO-Way softeners 


to cool engines or process equipment cool- r 

- / > ion Xchange 
for LIQUIDS ants and lubricants, liquids and gases for is testimony po ry c , 

processing operations. Niagara Blower Co. technology developed by 
Balanced Type Double Seat Valve, Spring ILLCO-WAY engineers through 


ee eee TOOLS years of research and applica- 


eedie Type Single t Valv Ss : or "1 on 
soar pe Single-Seat Valve, Spring 297 Pipe Tool Book — This catalog tion. Water softeners by ILLCo- 
Adjustment. 2" and % 
ind data book gives information Way lead the field because 
and Weight Adjustment. 4’ to 8” inclusive on pipe and bolt machines, power units, 
2 ratchet threaders, reamers and cutters, engineered Each unit is 


perated pon eae 7 che ‘ ; 

Seo tte Pracnte Steen. 4" 10:4" trabeaine o her power ind hand vol ; Ine ludes engineered to specific require- 
operating guide’ Beaver Pipe Tools. 

ments of water treatment. 


T 


No. 655—Balanced Type Double Seat Valve, Lever 


No. 66 ngle Seat Self-Contained Pilot 


2-65! —Combination Temperature and Pres 
re Regulator. 2’ to 3”’ inclusive 298 Rotary Tube Cleaners — Bulle- a eee 

)—Pneumatically or Hydraulically Actuated tin R-105 presents air and water scientific Selection of 

o 8” inclusive driven rotary tube cleaners and cleaner exactly the right exchange 

3-Way Valve for Mixing Hot and accessories. Illustrates several models and material (from many available 

to 2” inclusive heads, discussing special features. Roto i 


types) for your requirement. 
Div., Elliott Co yP ) ] 








299 Tube Cleaners — Catalog 76-A controls Thorough know- 


provides 48-pp of information on ledge of valves and combina- 
manufacturer’s line of tube cleaners. Fol- tions for easiest, most efficient 
lowing equipment selection and operating operation. 
hints, this practical catalog describes and 
293 SOUTH ST., NEWARK 5, N. J pictures cutter heads and drill heads, Send for your free copy... 
brushes, and motors, giving sizes, applica- of Bulletins Aand C, containing perform 
tion information. Electrically driven equip- ance data, installation 
ment, air valves, hose, lubricators pre- pep ny = mmo Which 
Ss da. The s( sc c of water 
ented. Themes ©. Wesen, En softening equipment Water 
OTHER EQUIPMENT Please write On | Softener 
company letterhead 


300 Friction Tape — Three types of Address: Illinois ? 
friction tape are described as to r Treatment Co 
M Cedar Street, Rockford, Mlinois, 


Represented in Principo 














Damper Regulators Pump Governors properties und applic ition in Form 


Campbell Boiler Oil Control Cocks 8343. They include «a high grade tape for 
Reducing Valves Slcitad tutens tape that’s competitively priced and avail- 
Seasemediindiies pene am ible in two widths, and an extra strong 
tape. United States Rubber Co. 
Exhaust Control Humidity - “ . 
Systems Controliers 301 Ejector Instruction Manual — 
Bulletin J-50-7 is a 36-pp hand- 
book covering operation, selection, instal- 
lation and maintenance of steam jet air 
ejectors Discusses twin and triple ele- 
ment ejectors, surface and jet inter- and 
ifter-condensers, isolating valves, drain 
traps, steam and back pressures, steam 
nozzles. Foster Wheeler ( ory 
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Consult Us For: CLASSIFIED ADVERTISING 


ea 
CHIMNEYS ... EQUIPMENT FOR SALE BOILER WATER 
FURNACE WORK att Peg WATER-TUBE BOILER 


BOILER SETTINGS | FOR IMMEDIATE SALE — CONTROL 


| Forged steel, sectional header, cross drum, 
water tube boiler, including steam trim 
designed for 450 psi pressure, 600 degrees PLIFIED, 
| superheat, with 7200 sq ft heating surface. \ A 
| Delivery in first quarter of 1953 | $ 
| New forged steel sections with generat- 
ing and circulating tubes supplied by Bab- | "| 
cock & Wilcox installed in 1949. New 
superheater elements pure ‘thased = from 
Combustion Engineering-Superheater, Inc 
installed in 1949 
This boiler now in service in Middk 
West steel plant and is being removed be- 
cause of expansion program involving 
larger ¢ apac ities. Priced attractively on 
‘as-is’, “where-is” basis for an early 
j} acceptance. Due to sectional design, low 
cost proposals can be provided for dis- 
mantling and re-erection. Write to Box 
1675, Power ENGINEERING, 110 8. Dear 
| born St., Chicago 3, Il. 


HELP WANTED 


STOKER SALES ENGINEER 
Old and well established manufacturer of industrial 
stokers has an opening for a Sales Engineer with a 
} baekground in steam generation with Taylor Comparators 


Technic alg ate preferred but not essential if 


sufficient mths al experience in combusti = work ... fOr pH and phosphate 


has been secured. The line of stokers includes both 














mre re > 


et Ms | Heating and Power Plant types ° 4 
| Replies, giving age and experience, will be held in determinations 
AMERICAN CHIMNE Y cone strictest confidence. Address Box 1674, Power c : 
ENGINEERING MaGazine, Technical Publishing Easy to use accurate results in 
143 Fourth Ave., New York 3, N | Company, 110 South Dearborn St., Chicago 3, Ill cee ; “ , . 
only 2 minutes— no fragile single 
BRANCHES Experienced Watch Engineer to Operate Floating 
BOSTON © PHILADELPHIA © CLEVELAN | Power Plant in Pusan Harbor, Korea. Minimum standards to handle— no laboratory 


DETROIT © RICHMOND, VA. @ RALEIGH NM Time One Year. Address Box 1676, Power 


| ExarseeRing, 110 8. Dearborn St., Chicago 3, Ill training necessary— these and many 


more advantages are yours when 
you use Taylor Comparators for de- 





terminations of boiler water pH, 





high and low phosphate, polyphos- 
phate, nitrate and other determina- 
tions. All sets are complete with 
color standard, base, slides, reagents 
and accessories. Practically all slides 
work on same base. 


COLOR STANDARDS 
GUARANTEED! 


There's no danger of mechanical in- 
accuracies when you use Taylor 
Comparators because all Taylor liq- 
uid color standards carry an unlimi- 
ted guarantee against fading. Fur- 
ther, each complete set of color 
standards for any one determination 
is mounted in a sturdy plastic slide 
to practically eliminate the problem 
of breakage. 


SEE YOUR DEALER 


for Taylor Comparators. Also ask 
about the Taylor Hardness Set 
Buy ARMSTRONG’S INTERNAL TUBE CUTTERS which substitutes a simple titration 


For heat exchanger and condenser repairs, the Armstrong internal Tube Cutter for old, time consuming soap tests 
Type AA is now being used by the world’s leading power plants, refineries, , 
chemical plants and shipyards 

WRITE DIRECT for free handbook 
describing colorimetric methods and 
Invest today in Armstrong Tube Cutters for (Ce pos a nage ge 
complete breakdown protection e = ) chiorine, phosphote, etc., in 34 


Dependable for quick, time-saving repairs, the Armstrong Tube Cutters trim 
and cut non-ferrous or ferrous tubes—also serrates non-ferrous tube sheets 


basic industries 
Write today for complete infor- 
mation with descriptive bulletin. 








A. TAYLO <O. 


+ BALTIMORE 


1059 LINDEN AVENUE RIDGEFIELD, NEW JERSEY 


November, 1952 





1000 HP Wickes (Water- 

Tube with Water cooled 
walls) boiler capable of operat- 
ey 
supply steam for heoting and 
process work at the Eclipse- 
Pioneer Piont, Teterboro, N. J., 
clearly shows the new instal- 
lation of the W. N. Best Calorex 
Roto-Cup Burners 


Ernie Hicks, chief engineer 

nging Roto. 
ea ek 
Colorex Roto-Cup Burners 


10 YEARS of Efficient, 
Maintenance-Free Operation 
at Eclipse-Pioneer 


W. N. BEST 
rex COMBUSTION EQUIPMENT CO. 
gy 413-15 ELEVENTH STREET. 
CARLSTADT, NEW JERSEY 


12? 
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302 The ABC of CO, — An interest- 

ing text covering role of carbon 
dioxide in combustion efficiency, 16-pp 
illustrated Bulletin 452 discusses theoreti- 
cal vs practical perfection of combustion 
and tells how to determine percentage of 
CO; in flue gases. CO, as a basis for figur- 
ing heat and fuel losses is also described 
and method of determining such losses ex- 
plained. Included scales of total heat losses 
of various types of fuel. The Hays Corp 


303 Soot Blower Head — Illustrated 

Bulletin 485 describes a rotary 
soot blower head for improved boiler clean- 
ing. Explains how head is designed to give 
maximum blowing pressure, 18 rugged, 
easily serviced, and economical Cope 
Vulcan Div., Continental Foundry & Ma- 
chine Co. 


304 Mechanical Draft Fans — Me- 
chanical draft fans for both forced 
and induced draft service are described in 
20-pp Bulletin 168. Illustrated with draw- 
ings of typical fan types and photos of in- 
stallations, includes performance curves 
showing efficiencies of various types of fans 
Gives construction features, shows drive 
arrangements. The Green Fuel Economizer 
Co., Ine 
305 Water Heaters — Illustrated 6- 
pp Bulletin 70, Section I, on in- 
stantaneous type water heaters contains 
detailed capacity and dimension tables for 
two-, four- and six-pass designs, removable 
tube bundles. Davis Engineering Corp. 


306 Turbine Generators — Bulletin 
H-18, 40 pp, covers turbine- 
generators of 500 kw and above, pictures 
nearly 50 turbine-generator installations, 
both utility and industrial. Brief discus- 
sions of generator and citer cooling 
methods are included. A reference section 
offers detailed drawings showing a typical 
turbine condenser installation arrange- 
ment. Elliott Co. 
307 Electrical Maintenance Tips — 
Booklet B-5477, 28 pp, gives a 
complete outline of preventive electrical 
maintenance. Discusses general mainte- 
nance programs designed to reduce shut- 
down time and treats in detail the main- 
tenance of power equipment. A suggested 
schedule of work and cleaning on power 
equipment is presented in chart form. Es- 
sential information on preventive mainte- 
nance for turbines, generators, switch- 
boards, motors, controls is provided 
Westinghouse Electric Corp 
308 Dowtherm Vaporizer — Bulle- 
tin No. 48-2, describing manufac- 
turer’s Type ‘‘A” Dowtherm Vaporizer 
tells how this unit is designed to evaporate 
Dowtherm to provide dependable oper: 
tion at maximum temperatures. The 
Wickes Boiler Co 
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GAGE GLASSES AND 
High Pressure Rubber Gaskets 


ALL SIZES TO FIT YOUR WATER GAGES 


MAGNIFYING 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 
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Popular Choice 


for ‘‘Packaged’’ Steam 


Saves Erection Time and Cost The shop-assembled B&W Integral-Furnace Boiler, Type 
Meets Wide Range of Service pres oy 9 deen en hunni aol 
Handles Quick Load Changes ous utilities, educational institutions, hotels, hospitals 
- bey — 
Fast Steaming housing projects, office buildings, and government agen- 
Scag Wiedieematien cies have already selected this compact, self-contained 
. — steam generating unit for installations in 34 states, three 
Easy Accessibility U. S. territories and five foreign countries. Total steam ca- 
Suitable for Outdoor Service ard of -_ now in service and on order exceeds 51/2 
: ; million pounds per hour. Nearly half of this capacity 
Burns Oil and/or Gas consists of multiple-unit applications of FM boilers in- 
Saves Fuel stead of single larger-capacity units. 
° This recent B&W creation in low-cost steam i 
S : ; ; generation 
—— Space E . is available in standardized sizes for loads of 2900 to 
Safe, Automatic Operation 28,000 Ib per hr at steam pressures to 250 psi. 


shy 
Send for Bulletin G-76 describing and il- BABCO CHM 


lustrating the many cost-saving features of 2 
this popular boiler. The Babcock & Wilcox t 
Company, Boiler Division, 161 East 42nd WIL OX 


St., New York 17, N.Y. 
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1) under 5,000 Ib per hr 
to over 1,000,000 Ib per hr 

Whether your plant is large or small, the wide range of Graver De- 

aerating Heaters assures a correct selection for your particular op- 

erating conditions. Graver Heaters are available in spray or tray types, 


or a combination spray-tray type, equipped with either external or in- 
ternal vent condensers. 


For the large 
capacity plant 


Graver Deaerating Heaters are 
serving high-pressure high- 
temperature central power stations 
and large industrial plants all 
over the country. Even with difficult 
operating conditions such as 
variable load and corrosive water, 
Graver installations uniformly exceed 
guarantees and operate with 
complete satisfaction, minimum 
attention, and negligible maintenance 
expense. 


—~ 
. : . 

for the small capacity plant ' Investigate Graver Deaerator cor- 
' rosion protection for your plant. 
Specific recommendations are offered 
without obligation. Write for your 
copy of “Trends in Application of 
Deaerating Heaters for Treatment of 
Boiler Feedwater’’. 


Standard designs of Graver small 
Deaerating Heaters are specially 
engineered for the same low-oxygen 
guarantee carried by the larger and 
more expensive Graver Heaters. These 
small Graver units provide complete 
deaeration at a low cost that is 
quickly returned by savings in plant 
operation, maintenance and 

outage costs. 


GRAVER WATER CONDITIONING CO. 


Division of Graver Tank & Mfg. Co., Inc. 
DEPT. PE-H 216 WEST 14th STREET, NEW YORK 11, N. Y. 
IN CANADA: The Bird-Archer Co., Ltd.; Cobourg, Ontario * IN MEXICO: Proveedores Tecnicos, S.A., Puebla 259, Mexico 7, D.F, 


Visit our Booth 541-542, at the Power 
Show, New York, December 1-5, 1952 
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JET APPARATU ° HEAT TRAN - QUIPMENT © STRAINERS © CONDENSERS AND VACUUM PUMPS e¢ OIL BURNING EQUIPMENT e 
ROTAMETERS © FLOW INDICATOR PADIAFIN TUBES « VALVES © SPRAY NOZZLES AND ATOMIZERS © GEAR PUMPS ¢ DESUPERHEATERS 


SK OIL BURNERS, GEAR PUMPS ASSURE 
CONSTANT BOILER PRESSURE 


(Photos and story by courtesy of spec ly selected to protect operation highly satisfactory in their plant because 

Stephen F. Whitman and Son, Inc.) n the event of electric power failure the pumps: (1} operate continuously; 
(2) pump oil at even pressures; (3) re- 

Highly viscous Bunker C Fuel Oil, pre- quire a minimum of maintenance 


heated at 90° to 100° F., is pumped to 


Cand ma ifacturing proces 

WHIEIMANS Cl 

se . the main oil heaters and thence to the Bulletin ] “A “ n detate bhe wide 

ungneg"n wee oi oe , range of Gear Pumps manufactured by Sh 

ng equipment burners at proper atomizing and burning | Guantlets infermation on SK Dauhenieal Pras 

f WHITMAN’S fine candi temperature. WHITMAN'S engineers Oil Burning Systen statead cm Mattie, 
report that SK Gear Pumps have proved | 16-A. Send for fr 


WHITMAN'S Pla 
B er i 
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Chapman 























commercial distilled water contains 10 to 50 times 


® Permutit motor operated valves make regeneration of 
costs much more to produce. ) 


the Mixed Bed Demineralizer completely automatic. more electrolytes . . . 
This gives more positive control . . . eliminates the TWO AMAZING RESINS DO THE 108 
dangers of costly human errors—and takes less time ; mf : 

. . Saves man-hours formerly spent in regeneration. Highly efficient Permutit Q and Permutit S do the 
In a recent installation for a 1450 psi boiler, two com- 
pact Permutit Mixed Bed units fill all make-up re- 
quirements ... supply demineralized, silica-free water 
continuously and automatically —even if one unit is 
out of service. What better way to eliminate boiler 
scale and silica deposits on turbine blades! 
MINERAL IMPURITIES REACH VANISHING POINT 
An almost infinite number of separate ion exchange New Booklet--DEMINERALIZATION BY ION EXCHANGE 
steps take place simultaneously in the homogenous _ This interesting new bulletin describes the key meth- 
mixture of anion and cation exchangers. Result— ods of demineralizing water and removing silica by 
mineral content so low that conventional water analy- ion exchange. 
sis methods cannot determine the minute quantities For your copy, write to: The Permutit Company, 
remaining. The effluent of a Permutit Mixed Bed Department ME-11, 330 West 42nd Street, New York 
Demineralizer has contained total electrolytes of less 36, N. Y. or the Permutit Company of Canada, Ltd., 
than 0.1 ppm .. . and silica below 0.01 ppm! (Most 6975 Jeanne Mance Street, Montreal. 


whole job under positive automatic control in the 
Mixed Bed Demineralizer. Permutit Q is a high ca- 
pacity hydrogen cation exchange resin that is ex- 
tremely resistant to wide pH ranges, high tempera- 
tures, and oxidizing conditions. Permutit S, a strongly 
basic resin with a high reaction rate, reduces silica to 
a range far lower than previous methods. 
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